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PREFACE. 



Thb third volume of the Franklin Journal is now before the pub- 
licy and if we may judge from the increasing patronage which the 
work has obtained, this volume has not fallen behind its predeces- 
sors. The publication was commenced under circumstances of con- 
siderable hazard I the plan of it, was novel in this country; the list of its 
patrons, small; and the ivhole responsibility, both literary and pecuni- 
ary, rested upon the Editor. With a scattered population, and a 
vicious mode of subscnption, our periodicals have difficulties to en- 
counter, which are unknown elsewhere; these, however, we have 
surmounted; for, although the Editor has not yet received any compen- 
sation for his labour, he has a fair prospect of doing so, as the exten- 
sion of the subscription list renders a new edition of the first volume 
necessary, and it is already in the press. 

A plan has been devised, and has every probability of success, 
which will afiR)rd the means of greatly increasing the embellishments, 
and the utility of the work. Its increasing circulation will also jus- 
tify, and induce, a more liberal expenditure, and a more extensive 
correspondence; and thus give greater variety, and value, to its pages, j 

We would again urge upon our artisans and manufacturers, the / 
great advantage which would result from their publishing the results / 
of their observations and experience; and again assure them, that ' 
whenever it is necessary, we will gladly remodel their communica-/ 
tions ; all we ask for, is the statement of useful facts. / 

We are aware that some may think themselves neglected, wli/o 
have furnished articles for insertion, which have remained apf/a- 
rently unnoticed ; in some instances, these articles have been re- 
served for future use, but more frequently they have been suppijess- 
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IT PREFACE. 

' ed| lest the ^ remarks bj the Editor^ with which thej would have 
been accompanied, might have destroyed all the pleasure anticipated 
firom appearing in print We do not object to speculations, but 
alone, thej are generally of little worth; whilst every fact, however 
/ simple it may be, is not only valuable for its own sake, but possesses 
intimate relationship with other facts, and is necessary to be known, 
in order to give consistency, and connexion, to the train to which it 
belongs. 

PhiladdpfUaj Jvnt la/, 182r. 
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THE 

FRANKLIN JOURNAL, 

AND 

AMERICAN MECHANICS^ MAGAZINE ; 

DEVOTEP TO THE USEFUL ARTS, INTERNAL IMPROVEMENTS, 
AND GENERAL SCIENCE. 



JANUARY, 1827. 



Destription of an instrument by which e- trical attraction and repul- 
sion are iUustraied in a new and strih ' • g manner. By the inventor^ 
Mr. Feanklin Peale. 




To the Editor of the Franklin JowttuU. 

Sir — ^Believing that every thing that can add to the attraction of 
sciemU, qr that can assist in the illustration of its principles9 is more 
or less useful and acceptable to the public, I h^ve taken the liberty 
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of sending you a humble offering, in aid of the cause in which you are 
so actively empl (»yed. 

Several years since, in consequence of an examination of Rake- 
straw's electrical orrery, and the principles developed by its operation, 
I formed the instrument, a drawing ot which accompanies this com- 
munication. 1 wjl 1 briefiy observe, that the charge of electricity being 
throv/n upon the surface of the glass, the certain, immediate, and 
rapid revolution of the globe, is a simple, and yet effective illustration 
of the attractive and repulsive power of this agent. It is scarcely 
necessary to advert to the marked difference that exists between this 
iostrument, and those in whicii candttetorM are made to revolre by tlie 
same agency. 

Description. — The glass globe A is supported by the rod B, upon 
which it can freely revolve; the stand C supports also two pillars of 
glass, upon which are placed small conductors D D, within which 
are delicate points, placed as near as possible to the surface of the 
giobe^ E is an enlarged view of one of the small conductors, and 
the points within it. 

One of the small conductors being connected with the electrical 
machine, and the other with the earth, the instrument is ready for 
operatioii. 

Very respectfully, yours, &c. 

Franklin Peale. 

Philadelphia^ ^Ut December, 1826. 

Remarks by the Editor. — Some of these instruments have been con- 
structed! with plain knobs, without points, and have been found to 
answer very well ; Mr. Peale, however, gives a decided preference to 
those with points. The globe should be nicely balanced, which is 
easily done; the point upon which it turns works either ia a small 
conical hole formed in the glass by a piece of hard steel sharpened 
for the purpose, or in a disc of brass cemented on by warming the 
^lass; the neck of the globe may be covered with a brass cap, per- 
forated for the rod to pass through. It is obvious to those acquainted 
with electricity, that the instrument would act, virith only one of the 
knobs insulated ; its appearance, however, is improved by using glass 
supports to each. 



FRANKLIN INSTITUTE. 

We have in our last volume given the report of a special commit- 
tee on the subject of Professor Renwick's inclined plane ; another spe- 
cial committee was appointed to report upon two plans for Dry Docks, 
which, from the interest which the subject involves, and the high re- 
spectability of the projectors, and of the committee ; virill insure and 
reward an attentive perusal, by every one who is, or who wii^es to 
become, conversant with the application of scientific skill to mechani- 
cal improvements. 
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Xipart of a seket e&mmiitee of the FrenkHn InsHMf, on a Dry Dock, 
projected by Commodore fames Barron^ and aUo^ one by Captmn 
Humua daldwea. 

The Committee appetntetl by the Franklin Institute of the State 
t)f Pennsylvaiiia, to examine tlie plan qf a Dry Dock, Mbwitted for 
examination by Commodore James mrron, of the United States 
Navy, and of another Dry Dock, submitted by Captain Thomas 
Caldwell, 

Report, that the immense importance of dry docks, to tlie people 
of this great commercial nation, has induced the committee to delay 
the presentation of their report, in order that a thorough investigation 
of the merits, and defects^ of the various plans now in operation, 
and of those now proposed to the Institute, might be eftectea. 

The United States present the only instance existing, of a great 
commercial pof>le, destitute of dry docks, for building, copperi^, 
examining, cleaning, and repairing their national and commercial 
marine. 

The large ships of wtr of the nation, sre at present suffered to de- 
cay when serious repairs are requisite, which might easily be perform- 
ed, if dry docks were in existence in the Union. The danger and ex- 
pense from this neglect require immediate attention, and tne national 
welfiuie demands the establishment of docks, without furti)er delay. 
The system adopted by our merchants, in heaving down vessels of 
iarge dimensions, when repairs are required, is at once expensive, dan- 
gerous, and incomplete; expensive, for it ref|uires the removal of 
their cargoes, and of many articles from the ships, to qualify them to 
withstand this severe and straining c^eration, whitst much time is lost, 
and much labour expended, in the processes subsequent to the heav- 
ing down, as well as in this preliminary operation ; dangerous, as 
the viol^Nit,' and unavoidable, straining of the timbers, bolts, copper, 
to. must weaken and injure the vessels ; incomplete, as thorough 
repairs cannot in many cases be performed, and as the injury done 
cannot always be completely ascertained, perhaps not until dan^r in 
a storm at sea reveals the extent of the evil, when discovery is al- 
most wmvaiUng, from the impossibility of then repairing the damaee ; 
for all these reasons your committee most strongly condemn this 
process. 

Our merchants, aware of these facts, are sometimes compelled to 
send their vessels to the dry docks of £urope, when coppering, or 
serious repairs are requisite; the necessity of employing t1i« snip- 
builders of foreign, and sometimes of hostile nations, (with whom in- 
tercourse may fa^ interrupted by national disputes ;) and particularly 
our thus depriving of employment our own ingenious and skilful ship- 
builders ana mechanics, who are now frequently unemployed for a por- 
tion of every season, and whose labour is therefore lost to the nation, 
all dictate the necessity of a change ; for it cannot be doubted, that, if 
dry docks existed in the ports ot our country, all the operations of 
building and repairing vessels, could be p«rforined here with more 
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eemiotm/j with grmHer dupatch, with eqtud exeMenet^ and with yiir 
grtattr emvmimee, than at present. 

Many of these advantages will,, in a comparatiTe denee, be expe- 
rienced by such ports, in our country, as nuiy adopt docks, over such 
as are destitute of these hi^ly important atmctures. 

ThecoRiinittee consider it foreign to the ob|ect of their appointment 
to express any opinion in relation to the railway docks, which have 
been recently constructed in the United States. 

Previously to commencing our examination of the comparative ad- 
' vantages of the plans now submitted to us, we will describe those 
wiiich have been heretofore in use. 

The dry docks employed in Europe resemble, in their structure, 
the larger class of locks which are used on canals $ but they are, 
usually, far more expensive to construct, in proportion to their rela- 
tive magnitude. Necessity frequently requires their locatic^n in a 
marshy or loose soil ; the dock pit must be excavated to a great 
depth— frequently much below the surface of the adjoining harbour; 
much caution and labour are requisite to exclude, or remove, thewatelr 
from the excavation. To prevent accidents from the adjacent earth 
slipping in, and thereby injuring, or retarding the works, it is fre- 

Suently necessary to allow a considerable shpB to the sides of the 
ock pits; consequently much labour is expended in the exca^ 
vation. Many piles, driven to a considerable depth, are requir- 
ed — >the masonry demands much labour to ensure dorafoiltty, and 
hydraulic cement is indispensable. Stone dry docks are c6nse* 
quently ver^r expensive structures ; 875,000 or 880^0 beiB^ the least 
estimate which can be relied on for the cost of a dock,* (mchidfng 
die appurtenances,) calculated for vessels of d or 400 Ions, and a 
larger sum for ships of greater magnitvde. 

A dock of this description could not be completed in less than 
one, and would, probably, require two years : the interest «f the ca- 
pital employed in constructing the work (which is unproductilFe dur* 
mg this period) will, of course, add to the above expense, and should 
no dday take place in eommendng the docks, our shi[^Bg must in- 
evitably suffer during the above period of time. 

When stone docks are well constiiicted, few repairs are reauired ; 
if, on the contrary, the plan, or the structure, be defective, much time, 
much delay, and great expenditure of money, may be required to 
niaiotain them in repair, or to remedy their defects. 

When the height of the rise and fall of the tides is greater than the 
draft of the shipping for which the docks are constructed, steam, or 
other engines applicable to pumps, are not required to remove the 
water ; but, with the exception ot the extreme north-eastern coast of 
the United States, the mai'itime districts of our country will require 
docks in which pumps will be indispensable. The engine employed 
must be suflBciently powerful to perform this operation with expedi- 
tion. 

• Tli€ above estimate is calculated for the vicinity of Philadelphia; land, 
work-shops, sheds, and other buildings^ are not included in it. 
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In the plan tubmitted to us bjr Oa^ Thomas Caldwdl, wUeh k 
accompanied by a neatij constructed mode], it is proposed to dis« 
pense with the use of pvoipg wfaenevvr a snpplj of water of sufficient 
eAeratioii can be oliUined. He proposes to comtruct a dock of about 
twice ihe uaoal len^ ; tobe divided into ttvo compartments, by gatee 
sfftimted near the centime of the stnieture; an aiddkional pair ot gatea 
are placed at the extremky^ opening a. comnronication with the har- 
htftir* The vessel enters this fint oempartment-^the' external gatea 
are then closed, and the internal opened. The bottom of the second 
compartment is. 4ibove the hod of the ttaier in thefirat^ or outer com^ 
partmenl^ and is consequent! j at this period dry. The water is now 
permitted to flow from the elevated reservoir, tlirongh a pipe, into the 
docks s when bv this means the anrface is sufficientlj" elevated, the 
vessel is hauled into the second compartment, which is constructed 
in all respects similar to a common ary deck ; tlie central fl;ate8 are 
then closed and secared, and the water is discharged into the adja- 
cent harbour. Thia plan maj be adopted in any sit^aation, and is 
entirely independent of the tide, although this may occasionally be 
^some assistance. 

All that is proposed in this plan is to save the difference in the ex- 
pense of erectibg steam engines, or other powers applicable to pumps, 
tether with the cost of maintaining them in operation, compared 
wtth the co^t of ppes, and of obtaining a supply of water. In the 
Cost of these items some saving may perhaps be effected; but all plans 
of this description, however simple they may appear, must be jfar 
mare expeneive than any which are now in use. The money which 
Irottid be required to construct the external dock^ or rather lock, of 
which it is an exact resemblance, would be sufficient to construct one, 
and peihaps two, dry docks, on the common plan ; whilst the inte- 
rior dock will reonire the expenditure of the sum usually required, in 
Uddftipn to the rormer. Steam engines, or other power, could be 
maintaitied for a far less sum than the interest of the extra capital 
whith we have mentioned above. The committee therefore cannot 
tieopmmend this plan for adoption. 

This method is by no means novel-^it has been frequently describ- 
ed, but we believe never adopted. 

In all docks, from which it is necessary to remove the water, 
either by means of pumps, or the action of the tide, some delay al- 
ways occurs. It is asasetimes important that ships should be enabled 
to proceed to sea with all possible expedition : this remark is appli- 
cable to our mercantile, but more especially to our national marine. 
The success of a naval expedition may depend on the promptness 
widi which it can be eqaipt for sea. A single defective vessel may 
detain a whole squadron, until the defect can be remedied. The 
time lost in waiting for a single tide may be of consequence ; hence 
docks, from which the water is removed by powerful engines, may, 
in some few cases, have advantages over those which depend 
on the tide for diis purpose ; the latter, however, are certainly more 
^economical, both in their use and construction. The application of 
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Hiese remaiks wiU becenndered, when we describe the plan of Com- 
modore Barron. 

The walh of dry docks necessaril j exolnde a considerable porti<ni 
of the y^U conseqnently the workmen are unable to pNerform their 
task earfy in the momii^, or late in the erening ; artificial illumina- 
tion has sometimes been partially resorted to, for the porfiose of 
lessening this inconvenience. From ^e cause above mentioned^ 
some incooTenience is experienced from the want of ventilation; 
hence the vessels in the dock cannot, when requisite, be expeditious- 
]j dried, unless bj the aid of fire, the employment of which, for this 
purpose, has been prodactive of numerous accidents. An additional 
evil, resulting from this dampness, and want of ventilation, may be 
observed in the diseases contracted by the workmen employed in 
such docks. 

The hulks of old ships are sometimes employed in Europe as sub- 
stitutes for stone dry docks: they are drawn ashore between high 
and low wnter mark, and carefully secured. The stern is cut oft*, and 
replaced by a pair of gates ; the hold is partly filled with ballaai^ to 
reduce the buoyancy oT the ship ; the vessels enter at high tide, and 
are immediately secured by sliores, &c. The water is permitted to 
escape during the subsiding of the tide ; and afterwards kept exclude 
ed from the interior of the dock, during the time of repairing the ves- 
sel. This plan may be sometimes successfully resorted to for small 
vessels, in cases of emergency / but it is inapplicable to ships of great 
magnitude. In addition to this objection, an enormous cjuantity of 
ballast is required; and notwithstanding all the precautions which 
may be taken, accidents will sometimes occur from the employment 
of this insecure apparatus. 

In the state or Maine, a plan similar to this has been attempted^ 
but a vessel in the form of a camel, or rectangular trunk, hasbee^ 
substituted for the hulk previously mentioned. The least ineguedity^ 
on the surface of the soU on which it rests, will endanger its stability, 
by causing it to warp^sMd of course jeopardizing the safety of the ves- 
sel contained in it. In additbn to this, it can only be employed 
where the tide rises and falls many feet, unless pumps be used. 

We now proceed to describe the ingenious plan submitted to us 
by Commodore James Barron, of the U. S. Navy. It presents the 
appearance of a large scow, constructed in the strongest manner. 
Ihe great simplicity of the features of this plan will render it per- 
fectly intelligible by a mere inspection of the subjoined drawing, 
which represents a section of the dry dock. 

D, D, D, O, tlie dock, k, k, knees at the angles bolted firmly to 
the horizontal and upright timbers D, D, D, D.— c, c, c, c, c, hori- 
zontal or inclined slips of ceiling running fore and aft, into which the 
timbers D, D, D, D, are inserted. The external planking of the dock 
is to be well caulked. T, T, T, T, are air tight trunks, to preserve the 
buoyancy of the dock when filled with water. V, tiie vessel in tiie 
dry dock. S, S, two of the wale shores suroortingthe ship h, h, ho* 
rizontal shores. B, B, blocks under the keel. 
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Port holes, which may be rendered water tight, similar to those in 
ships of war, are placed at suitable intervals in the sides of the dock ; 
these will permit the access of light and air, a great advantage which 
is not possessed by the docks now in use : these port holes id so offer 
facilities for the introduction of timber, &c. 

At the extremity of the dock, facing the harbour, the gate is plac- 
ed — ^this may be of the usual form, or in detached parts, or the 
ftoating gate may be employed. The latter has been for a long time 
in successful operation in Europe. 

If this dock be employed in salt water, where the worms are de- 
structive to timber, it will be necessary to protect it with copper, &c. 
This will be requisite only on the bottom and sides; the latter will 
require copperine only as high as the floating line of the dock con- 
taining the vessel, when the former contains no water. The same 
remark is applicable to the copper bolts. As the dock is exposed 
to little friction, the thinnest sneets of copper may be employed.* 

We now proceed to describe the methoa of using this structure. 
When the ^tes are open the dock is full of water, and sinks to a 
depth sufficient to allow vessels to enter therein, and of course to 
displace their weight of water from the dock — when the gates are 
closed and secured. The vessel is then shored, &c. in the usual 
manner employed in dry docks. The water must be removed either 
by common pumps, by Archimedes' screws, or by a pump which 
forces out the water through an aperture in the bottoni. This latter 
method is decidedly the best, for by means of it the water can be 
removed in one-fourth of the time which would be required by the 
first plan. 

• If the experUnents of Sir Humphrey Davy be conclusive, the copper may 
be perfectly protected from corrosion in salt water, by employing iron guards. 
The ^^besion of barnacles, &c. which may be the result of preventing tlie 
oxidation of th,e copper, will be no impediment wKaterer to the operations of 
the floating dry dock. 
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For the purpose of explaining Hm subject, we will describe the 
process of pumping out die water from a common dry dock, and 
the j^wer which is requisite for this purpose, compared with the 
floating dock of ComipQdon Bftrron* 

Fig. 2. 
H n • If A 




In figure 2, D represents a dry dock of the tuual/omh ^ the sUp, 
H, A the level of the water in the hartiour and dock, the line A, B, 
the depth of the dock, for instance ^ feet. 

At the commencement of the operation of pumping, as the level of 
the water in the dock and harbour is the #ame, no power is requisite 
to remove the water from the dock, (if the friction of the pumps be 
not considered,) as the pumping proceeds, the mrfaceof the water in 
the dock sinks oelow the levels H, A of the water in the harbour; of 
course, power isi now required to etevate the water. The difference 
between the height of these two surfaces continually increases, until 
the last portion of water in the bottom of the dock is to be removed, 
when the elevation to which the water must be raised is the great- 
est, viz. from B to A, (SO feet) of course the greatest power is re- 
3uired at this period of the operation. Therefore if every foot in 
epth of the dry dock contain equal quantities of water,^ the ave- 
rage power required during the wnole of the operation must be suffi- 
cient to elevate a quantity of water eaual to the cubic contents of the 
dry dock, to a heisht equal to one-Aoj^ of the depth A, B of the dock, 
D. viz. to the half of £0 feet = 10 feet ^ x. A. This supposes that 
the level H. A. of the water in the harbour remains constant. In the 
floating dock of Commodore Barron, much less power is required to 
remove the water. 

Let D, D, D, D, figure 3, represent the 'floating dock, containing 
the ship S. U, A, the surface of the water in uie harbour, which 
would coincide with the surface in the dock, supposing it to be sunk 
to the dotted line, which is its situation when full of water: this 
depth we suppose to be 20 feet, or equal to A, B, figure 2. At the 
commencement of the operation of pumping the water from the floating, 
dock, it resembles the common dock in not requiring any power to ex- 

• In pntctice the lower portion of the dock will, from the form of the en- 
closed ship, contain more water than the u)>per portion, and of course require 
more power, and more pumping to remove it. 
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Iiaast it; but as the pumping proceeds, the dock becomes lighter, and 
of coarse the bottom does not remain in the same relative position to 
the surface of tiie water in the harbour, but rises in proportion to its 
buoyancy. 

Fig. 3. 



The above figure (3) represents this dock as having risen in 
consequence of the removal of the water, H, A, beins the surface of 
that in the harbour; it is now immersed to the depth of A B, only, 
which, in a dock of the magnitude hereafter to be mentioned, will be 
about 5 feeU* consequently, as the water is forced out through an 
aperture in the bottom, the greatest resistance to be overcome is equal 
only to the pressure of a column of water, equal in heisht to the line 
A, jB, (5 feet) half of this, or A, x, == 2i feet, will be the average re- 
nstance during the whole operation. Therefore the power required 
to remove the water from the floating dock by a forcing pump, will 
be to the power required to remove the water from a common dry 
dock on the usual plan, as M is to 10, or as 1 to 4, viz. as A, x, figure 3, 
=to 2i feet, is to A, x, figure 2 = 10 feet. If, however, lifting 
or forcing pumps be employed to pump the water up, and discharo^e it 
ever the aidee^ the s(me power would be required both for the ffxed 
and for the floating dock : of course the forcing pump previously 
mentioned, will be adopted for the floating dock. 

The dock of Commodore Barron is to be moored in a slip between 
two wharves or breakwaters, which will flank and protect it from in- 
jury ; a raft, or floating breakwater, moored in the harbour in front 
of the dock gate, will preserve it from damage by storms, &c. 

The repairs of this structure can be effected with despatch and 
economy — if the bottom requires inspection, the dock can be hauled 
up on a common building slip, and examined. 

• As it will not be necessary to remove the water from the space occupied 
by the baUast, (represented by the shaded compartment in the lower part of the 
figure,) the additional depth to which the dock will sink, will not affect the re- 
sult of the calculation we have given. 

Vol. III.— No, I.— January, 1827. 2 



Digitized by 



Google ^ 



10 THE FRANKLIN JOURNAL AND 

No danger can be apprehended from the bottom, or other parts of 
the dock warping, for this can be prevented by proper care in the 
construction. 

Your committee haye now fully, and decidedly, stated their o|)tnioa 
of the ingenuity, the economy, the safe^, and me perfect practicabi- 
lity, of the valuable plan invented by Commodore Barron ; but they 
would fail in gratifying their own feelings, as well as in the perform- 
ance of the duty which they owe to the public, if they concluded this 
report without earnestly recommending this scheme to our mercantile 
community, for their immediate adoption. 

The most prudent and cautious may be informed, that the correct- 
ness of the principles on which this dry dock is founded are so com- 
pletely demonstrable, that success cannot fail to crown the efforts of 
tliose whose enterprise may induce them to attempt the establishment 
of a dock on this plan. 

An able and faithful superintendant^or endneer, must be emplojred, 
as, without such supervision, every similar scneme will prove abortive. 

The experiment may be tried, on a small scale, by those whose cau- 
tion induces them to dread the failure which may, by some possibility, 
result from any plan which has not been frequently and successfully 
reduced to practice. 

In the event of a trial, only S4,400 need be emended on a floating 
dry dock, calculated for the reception of vessels of 300 tons. Wharves 
and floating rafts, which will form a sufficient temporary protection^ 
can be easily procured^ommon pumps, worked by men or horses, 
will be sufl&cient to remove the water.* 

If the experiment be successful, the most ample remuneration must 
inevitably be the reward of the proprietors*-if the plan proposed be 
unsuccessful, the materials of which the dock will be constructed can 
be sold for jBi;400, and a loss of {03,000 only can possibly occur. The 
dock can be finished iu the short space of two months. 

If the experiment on this scale be successful, (and of this the com- 
mittee do not entertain the smallest doubt,) the most timid will not 
hesitate to try the plan on a larger scale, and with the additions 
thereto which convenience may require. AH which is respectfully 
submitted by 

J. HuMFMREYs, U, S, N. Consf. John Randel, jun. Civil Eng, 
Chs. Stewart, U. S, Navy* Geo« W. Smith, 
A. J. Dallas, V. S, Navy. tJoHN Wilson, Civil £ng, qf S. 
Hartman Bache, Topog. £ng. Carolina. 

* The total expense of these items for a permanent establishment will not 
exceed $6000; or the total expense for such an establishment wiU be only 
110,400. 

f It may be proper to state, tliat Mr. Wilson was present at the several 
meetings of the committee, and approved of the notes then taken by the Se- 
cretary. As these required some alteration in their arrangement to render 
them fit for publication, and as Mr. Wilson was compelled to leave Philadel- 
phia in the interval, it was impossible for him to attach his signature in time; 
and it has therefore been done duringp his absence. This explanation it due to 
him and to the public. 
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MECHANICAL JURISPRUDENCE— No, XII. 
BY PETER A. BBOWNE, ESQ. 

On the taw of Patents for new and useful Inventions. 

Having, in the last essaj, concluded our remarks on that rule which 
Requires that the invention or discovery should be new^ we come 
BOW to the next (Qualification of an invention, in order to give validity 
to the patent, which is that it shall be useful. 

The proviso in the statute of James, is, ^ so as also they be not 
contrary to the law, nor mischievous to the state, by raising the price 
of Commodities, nor ^nerally inconvenient.'* 

The 1st section of nie act of congress says, ^* that when any person 
or persons, being a citizen, &c. shall allege, thu^ he or they have in- 
vented anv new and usefui art, machine, &c. &c.*' 

Lord Coke, 3 Institutes, 184, says: ** Fourthly. The privilege 
must not be contrary to law. Fifthly. Not mischievous to the state, 
by raising the price of commodities at home. Sixthly. Not to the 
hurt of trade. This is very material and evident. Seventhly. Not 
generally inconvenient.'* 

Most of the above qualifications enumerated in the proviso of the 
statute, and relied on by our annotator, are, it is believed, included 
in the comprehensive word, "«*«^," which is found in the act of 
congress. That which is ille^l, mischievous, hurtful to trade, or 
generally inconveYiient, cannot oe useful. 

It is stated in Hawkins' Pleas of the Crown, B. 1. ch. 79. s. 24, that 
^ it hath been holden, that a new invention to do as much work in a 
day by an engine, as formerly used to employ many hands, is not 
within the said exception, becauseit is inconvenient in turning so many 
labouring men to idleness." 

For the authority of the rule, there are cited 3 Institutes, 184 and 
JO Modern rep. 181. In the former we find the following. "There 
was a new invention found out heretofore, that bonnets and caps 
might be thickened in a fulling; mill, by which means more migjit 
be thickened and fulled in one day, than by the labours of fourscore 
men who got their living by it. It was ordained that bonnets and caps 
should be thickened, and fulled, by the strength of men, and not in 
a fulling mill, for it was holden inconvenient to turn so many labour- 
ingmen to idleness." 

The word ♦* ordained*^ is used by Lord Coke, which refers to a 
statute^ and not to any principle of the common law, or adjudged 
case. And in truth his lordship refers in the margin, to several an- 
cient (and it is believed obsolete) statutes, one of which made in the 
22d year of the reign of Edward the 4th, (1483) ch. 5 enacts, that no 
person shall full, or thick, any hats, bonnets, or caps, at any fulling 
mills, or set to sale any so fulled, upon pain to forfeit 4Qs. 

In the latter book, namely, lOth Modern rep. 181 ; there is no such 
decision as is quoted ; nor is there in any English book of reports that 
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we haye examined, a case, or dictum, to justify the general assertion 
made in Hawkins. We therefore feel ourselves warranted in saying, 
that it 18 not, nor ever was, the common law of England. Nor are 
they prohibited bj the statute. 

The case of the kin^ ▼• Arkwright, 17^, referred to in Bui. n. p. 
77, four issues were joined on the record of a scire facias, to repeal 
a patent : the 6r8t was, that the patent was inconvenient to his majes- 
ty's subjects, in general. Under this issue, it was most probably in- 
tended to overturn the patent, upon the ground that, being a labour- 
saving machine, it was not within the statute. It was a machine for 
preparing silk, cotton, flax, and wool, for spinning. But BuUer J. 
held, that the first issue was merely a consequential one ; it stated no 
fact which could be tried by a jury, or which the defendant could come 
to answer, and therefore he reinsed to hear any evidence but what 
applied to the other issues. In the famous cases of Boulton and Watt, 
v. Bull and Hornblower, (1795) and of Maberly v. Boulton and 
Watt, (1799) which, in their discussions, commanued the talents of 
the iirst characters of the British bar, this objection was not relied on 
by the counsel, nor directly mentioned by the court. 

C. J. Eyre expresses himself thus: '* In the list of patents with 
which I have been furnished, there are several for new methods i»f 
manufacturing articles in common use, where the sole merit, and the 
whole effect produced, are the saving of time andeocpense^ and there- 
by lowering the price of the article, and introducing it into more gene- 
ral use." A sentiment utterly irreconcileable with the idea that pa- 
tents taken for labour-saving machines, are invalid. I therefore teel 
myself warranted in asserting that labour-saving machines are within 
the proviso of the statute of James, and are proper subjects for a patent. 
In the United States, the propriety of their being secured by patent, 
has never been judicially called in question. 

In an action broueht for infringing a patent right, the plaintiff* must 
prove that it is us^ul. This was decided by Sir Vicary Gibbs, in 
jSovill V. Moore, in 1816. ^< In point of law (says he) it is necessary 
that the plaintiff* should prove that this is a new and usefuUnvention, 
in order to entitle himself to the present action." 

By the term ^^ useful," mentioned in the statute, is^meant not an 
invention in all cases superior to the modes now in use) for the same 
purpose, but lut^td in contradistinction to frivolous, and mischievous 
mventiona. 

. In Lowell v. Lewis, 1 Mason's reports, 182, which was a content 
tion respecting the patent of Jacob Perkins, for a useful invention in 
constructing pumps, one ground of defence was, that it was not usefuU 
Judge Story charged the jury, that '^ the plaintiff* must establish the 
invention to be useful ; for the law will not allow the plaintiff* to re- 
cover, if the invention be of a mischievous or injurious tendency. The 
defendant, however, has asserted a much more lm>ad and sweeping 
doctrine ; and one, which I feel myself called upon to negative in the 
most explicit manner. He contends, that it is iiecessary for the 
plaintiff to prove that his invention is of general utility ; so that in fact, 
for the ordinary purposes of Ijfe, it must supersede the pumps in corn- 
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HM/a use ; m short, tiiat it must be, for the public, ft better ptifnB than 
the common pump; and that unless the plaintiiTcan establish tnis po- 
sition, the law will not ^e him the benefit of a patent, even though, 
in some peculiar ca^s, his inyentioo might be applied with advantage. 
I do not so understand tiie law. The patent act uses the phraSe 
^U9^d inverdunC merely incidentally; it occurs only in the first 
section, and there it seems merely descriptive of the subiect matter 
of the application, or of the conviction of the applicant. The language 
i% ^ when a person, or persons, shall allege, that he, or they^ have tn- 
vented any new and useful art, machine,' ^c. he or they may, on 
ptirsuinff the directions of the act, obtain a patent. Neither the oath 
required by the second section, nor the special matter of defence al- 
lowed to lie sif en in evidence by the sixtn section of the act, contains 
any such qualification, or reference to general uiUity^ to establish the 
validity of the patent. Nor ia it alluded to in the Wiitk section as a 
cause for which Ihe patent may be vacated. To be sure, all the mat- 
ters of defence, or of objection to the patent, are not enumerated in 
these sections; but if such a one as that, now contended for, had been 
intended, it is scarcely possible to account for its omission* In my 
judgment the argument is utterly without foundation. All that the 
law requires, is, that|the invention should not be frivolous, or iniii- 
rious to the well beine, good policy, or sound morals of society. The 
word ^us^idy^ therefore, is incorporated into the act, in contradia- 
thiction to mUehievous or immoral. For instance, a new invention to 
pmson people, or to promote debauchery, or to facilitate private aa- 
aassination, is not a patentable invention. But if the invention steers 
wide of these objections, whether it be nwre or lees uedvlj is a cir^ 
cumstance very material to the interest of the patentee, but of no im- 
portance to the public. If it be not extensively useful, it will silently 
aink into contempt and diwegard." 

The next qualification of the invention is, that, in Enoi^akd, it must 
be a manufacture; in the United States it must be an art^ maehine^ 
mamfaeture, or compoeUion of matter. 

The prohibitory part of the statute of James, is much more exten- 
sive in its terms, than the proviso, as a comparison will show. The 
prohibitory part says, that ail monopolies, &c. &c. for the sole buying, 
selling, making, working, or using, &c. The proviso includes only 
working and making; leaving out the buying, selling, and using. 

A^in. The enacting clause inhibits the sole buying, soling, 
making, working, or nsinff any thinp the proviso saves antf manner 
efntw m/amdatturee. The only thing then, which under this statute 
can be legally patented, ia the working, or making new manufactures. 

Here an important question arises; what is the meaning of the 
word ^manufactures?" 

Manufactures, in its ordinary sense, means ^ composition of things.'' 
But the sense in which it has been adjudged to have been used by 
parliament, ia much more extensive. 

Lord Kenyon in Homblower v. Boulton, 8 Term rep. 99, (1799) 
defines mamfacture to be ^* something made by the hands of roan.^^ 
This is giviDg it a very general signification ; but I believe it will be 
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Xoond to be still more extenaive than this definition adoiits. Waiif^ 
patent was for a method of leaseDing *< the consumption of steam, aiid • 
fiidy in fire ea^nes;" and oti the most solemn argument it was held 
valid • There is an embarrassing obscuritj, in the reasoning of the 
judges in the above case« which arises from their employing the tech- 
nical termst *^ principU^^^ ^* method,^* ^engme^^^ &c* &c» in diSerant 
aenses; bat the ^ist of the decision is plainly this, that the methoi^ 
or meani^ by which a new and useful thing can be effected, ia patent- 
able, provided the author describes particularly the process by which 
it can be practically accomplished. Now tliis method, or means, can- 
not be said to be the work of men's hands. 

The decisions upon the statute of James, warrant me in saying, that 
the word <^ manufactures," includes tw,a distinct things. 

1. The method or maimer of working or maJf^ing a thing. £• Tbe 
thkig worked or made. 

1. The method or manner of working or making a thing. The first 
rule with tespect to this is, that it must not be a mere abstract or phi- 

Ihis is admitted by Lord Kenyon in the case last quoted, page 99. 
He says, ^ the principsil objection made to this patent is, that it is for 
^ phimophitai prindipU onijr, neither organized, or capable of beine 
organized; and if the objection were well founded in fact, it w^a 
be decisive." 

So Groad J, in page 101, says, ^ as to the first of these propesitioni, 
that under the statute of James there cannot be a patent for a mm 
prmcipie, it is not necessary for me to form a decided opinion in that 
point." And afterwmrds, in the same page, he adds, <^ I am not pre^ 
pared to sav that a patent for a mere principle^ was intended to be 
comprehended within diese. words." Lawrence, Justice, page 105, 
says, ^ if it were necessary to consider whether or not mere abstract 
principles are the subject of a patent, I should feel great difficulty in 
deciding that thev are«" 

In Barrett v. Hull, 1 Mason's reports, 470. Judge Story says, ^ in 
the minds of some men, a principle means an elementary truth, or 
power; so that, in the view of sucn men, all machines, which perform 
their appropriate functions by motion, in whatever way produced, are 
alike in principle, since motion is the element employed. No one, 
however, in the least acquainted with law, would for a moment con- 
tend, that a principli, in this sense, is the subject of a patent." 

But if the patentee describes the particular method, or manner, in 
which the principle can be applied, so as to produce a new, and useful 
effect, that is a ^ manufacture^^^ and b patentable. 

Watt's invention before noticed, is an instance. It is a practi- 
cal application to all fire engines, of the philosophical principles, of 
the expansiveness, and condensibility of steam. So also Hartley's 
invention for securing buildings from fire, by the method of dispomi^ 
of iron plates, as justly observed by C. P. J. Byre in 3d H. Blackstone^ 
rep. 493, was not a patent for the iron plates, but for a mere negative 
quality of absence ot heat, by means o^tht (RsjoosUUm qfthem^ 

Lord Kenyon says, that no technical words are necessary to ex* 
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plain the subject of a patent. It seems from the list of patents pro- 

> duced in the case in 2 Hen. Bhickstone's Reports^ and trom what is 

' said bj Rooke J. that the word in general use in England to ex« 

press this kind of invention is ^^pfiethad;^^ but I cannot agree with 

Lawrence J. that method means *< engineJ^^ 
Judge Storj, in the case of Barrett t. Hull, I Mason's Reports, 470, 

t9 what was above quoted, adds, ^ The true legal meanmg of the 

prindple of a machine, with reference to the patent acts, is thepeeuHar 

itrucHare^ or eonatUuent parts of mch machine.^ 
The second acceptation of the word <*manufacture,^ will be con- 

ttdered in the next essay. 



ON ENGRAVING. 
(From the Mechanics' Gallery. Bt C. F» Partington.) 

(Continued from page 319, vol. 2.) 
On Engrmnng upon wood^ and on glass. 

The history of wood engrating^ to which we would now direct the 
reader's attention, is exceedingly interesting. 

With regard to the origin of the art, PapUlon tells us of eight en- 
gravings on wood, the account of which was given to him bj a Swiss 
officer. These must have been considerably more ancient than any 
thing now known, and upon which a decided opinion may be given 
vnth respect to the date. The title, according to that author, ran 
thus: Les Chevakureux Faits en figures du grand ^ Mdgnanime 
Macedonian Eoi^ le preux fy Failfant JJlexandre, dedie^ ^c. *• A re- 
presentation of the Warlike Actions of the great and magnanimous 
Macedonian Kine, the bold and valiant Alexander, dedicated, pre- 
sented, and humbly offered to the Most Holy Father, Pope Honorius 
lY. the glory and support of the church ; and to oUr illustrious and 
generous Father and Mother; by us, Alexander- Alberic Cunio, Che- 
valier, and Isabella Cunio, twin brother and sister: first reduced^ 
imagined, and attempted to be executed in relief, with a small knife, 
on blocks of wood, made even and polished by this learned and dear 
sister, continued and finished together at lUvenna, from eight pic- 
tures of our invention, painted six times larger than here represented ;- 
engraved, explained by verses, and marked upon the paper, to per- 
petuate the number, and to enable us to give them to our relations 
and friends, in remembrance of friendship and affection. These were 
completely finished by us both, at the age of sixteen only.'' 

Ifthis story be true, and such engravings with the foregoing title 
ever did exist, they must have been executed in the years 1284, or 
1£85; for Honorius IV. to whom the work is dedicated, sat only those 
two years in the Papal chair. But as Papillon gives this story upon 
the sole evidence of the Swiss officer, and had never seen any part of 
the engravings, the generality of authors have not been inclined to 
give much credit to the tale, which at best is exceedingly doubtful. 
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The most probaUe conjecture concerni^ die orinn of this wecie» 
of eograviDg is, that it was introduced into ^^rmanj Dj the S&XB7* 
MATiTlMtif or fMunters of the plajing-carda, who cut the outlines of 
figures on wood, and stamped them upon the paper, to save the 
trouble of making a separate drawing for every card; and afterwards 
coloured them by hand. Precisely in this manner were executed the 
blocks for the cuts in the edition of the Apocalypse, which is now 
preserved in the Bodleian library at Oxford. 

Baron Heineken asserts, that cards for playing were invented ia 
Germany, where thejr were in use as early as the year 1376, thgu^ 
the reason he gives is not by any means conclusive : parcequ*on us 
eonnnsaoit vers ce temps en Jrrcmce^ << because they were known about 
this time in France." Other authors, with Bullet at their head, as 
confidently assert, that they were invented in France. The disputes 
upon this. subject serve only to prove the difficulty, if not the impos- 
sioility of ascertaining the era of the invention of cards, or the 
country in which they were first produced. This, however, is of no 
consequence to the present inquiry, unless it could also be proved 
that a part of them was printed on blocks of wood, at the time of their 
first invention. There seems to be very little doubt but that they 
were drawn, and painted, by hand. 

The wood most proper for engraving upon, is box-wood, which 
should be cut to the height of pnnting types, bv slices from the trunk 
of the tree, cut at right angles to the pith. This is done in order that 
the engravine may to executed on the end of the wood, as the graver 
will not, in all directions, make a smooth stroke upon any other side 
of the wood, nor would the work be so durable, if the fibres did not 
stand perpendicularlv, while the block would be more liable to warp. 

The piece of wood being planed very smooth, the design is drawn 
upon it with a black-lead pencil ; then every black line which the en^ 
graving is to exhibit, is to be left untouched, but all the intermediate 
spaces are to be cut out, with the square or lozenge gravers, used on 
copper, or with tools of various sizes, with handles like ^vers, and 
the same leneth, but shaped like chisels. . In this process it is obvioas 
that manual dexterity is the main requisite. 

The art of engravmg upon glass appears to have been suggested by 
the experiments of the French chemists towards the close of the last 
century. M. de Puymaurins, who is generally considered to be the 
first who treated upon this subject, thus describes his earliest experi- 
ments. 

<< Imitating the process of engravers upon copper with aqua fortis, 
I covered a piece of elafis with a coat of wax, ana, having drawn some 
figures upon it, I applied fiuor-acid over the whole, and exposed it to 
the sun. I observed soon afterwards that the lines which I had drawn 
were covered with a white powder, arising from the dissolution of the 
dass. After four or five hours I took off Uie coat of wax, and cleaned 
the glass. I then found, with the greatest satisfaction, that my con- 
jectures were true, and I was thereby assured that a skilful engraver 
might, by means of the fluor-acid, engrave upon the hardest glass, ia 
the same manner as he can engrave upon copper with aqua fortis. 
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. « But though the result of my first trial was such aft to encourage 
me to proceed, I could not help remarking that the lines of the en- 
graved ^figure were of unecjual thickness, and full of irregularities* 
As I was ignorant even of the iir.st principles of engraving, I could 
not hope to be able to bring this discovery to perfection ; but I thought 
it right tliat I should endeavour to remove those causes to which the 
inferiority of my work was owin^. 

^ The coat or wax had been laid on too thick, which had prevented 
me from giving to the outlines of my drawing, the delicacy tney ouehi 
to have had ; and the action of the iluor-acid had rendered them thicker 
in those parts where the coating was not evenly laid on. 

^ I soon found that it would be necessary to make use of a varnish, 
which should be sufficiently thin to admit of shading, and performing 
other delicate parts of engraving; and at the same time so strong, that, 
when applied evenly upon the ^lass, it should not be taken oiT, or de* 
stroyed, by the action of the acid." 

The difficulty of applying a substance of that kind upon the surface 
of glass, makes this part of tlie operation very troublesome. The 
strong varnish used by engravers, was found to answer pretty well, 
but the smallest negligence in applying it, renders it apt to scale, and 
to be penetrated by the acid. The glass then becomes dull, the lines 
are rough, and consequently the engraving is imperfect. To biing 
engraving upon glass to its highest perfection, therefore, it will be ne- 
cessary to discover a new kind of varnish, which shall have the pro- 
perties requisite for the purpose. M. de P. tried, witl^ tolerable suc- 
cess, the strong varnish of the engravers, described in the French 
Encydopedie, and which is composed of equal quantities of drying 
oil and mastich. But it is very difficult to apply it evenly ; and it is 
very long in drying, especially in winter, as it requires to be exposed 
to a pretty strong heat, in order to deprive it of its pitchy quality. 

Before the varnish is applied, the glass must be thoroughly cleaned, 
and heated, until the hand can be hardly borne upon it. The varnish 
is then to be applied lightly over the ^lass, and laid smooth by dabbing 
it with small balls of silk stuffed with cotton. It is then to be ex- 
posed to the suioke of small wax-candles, as is done by the engravers 
with respect to copper-plates, when they make use of aqua fortis. 

When the varnish is very dry, and the surface very even, the figure 
intended to be engraved, is to be traced in it. But the dark colour of 
the glass not showing the lines, as copper does, the engraver cannot 
see what he does, unless he holds the glass up to the light As this 
situation would necessarily render his work difficult and troublesome, 
M. de P. contrived a table, the upper part of which might be raised 
in form of a desk, and consequently make the task of the engraver 
more easy. In the middle of this table, a pane of glass is fitted ; upon 
it the engraverplaces the varnished glass on whic^ the engraving is 
to be made. The glass having light thus thrown under it, the lines 
made by the engraver's tool become visible, and consequently, he 
can not only work with great ease, but can judge of the effects his 
work will produce. 

Ar^sts alone can give to this invention the extent and perfection 
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which it is capable of receiving. But it may not be amiss to inform 
them of the precautions which are necessary, to prevent their losings 
in an instant, the fruits of a tedious and tiresome operation. 

It is necessary, First, to be well acquainted with the quality of the 
glass made use of. Secondly, to ascertain the strength and purity of 
the fluor-acid. Thirdly, to attend to the temperature of the atmo- 
sphere. 

Bohemian ^lass is not of an equal quality in all its parts; the sub- 
stances of which it is composed have not undergone a sufficient fusion 
te be well mixed. The fluor-acid acts upon it unequally; the lines 
engraved upon it are rough, and have not a good appearance, except 
when viewed on that side of the^ass which is opposite to the engrav- 
ing. English glass, in the composition of which a great quantity of 
calx of lead enters, is easily acted upon by the acid, but the least 
defect in the varnish lets the acid penetrate; the calx of lead is first . 
acted upon, and its solution gives a disagreeable tinge to the glass. 
Plate-glass is the substance which the acid acts best upon ; the sili- 
ceous earth is there so prepared by the heat it has suffered, that the 
ftcid meets with it in the state most proper for its action. 

That plate-glass which has a white reflection, not a green one, must 
be chosen. The ^lass used for small looking-glasses seems to merit 
the preference. The lines of the engravings made upon it, are equal 
in depth, and have no irregularities. 

It is necessary to know the degree of purity of the acid employed. 
That which is 4istilled in a glass retort (being mixed with sulphuric 
acid, and saturated with the siliceous earth of the retort) is less strong, 
and less equal in its action. 

In the summer season, when the weather is clear and serene, a piece 
ofplate-glass, varnished, traced, and covered with the acid, is exposed 
to the sun, the engraving is completed in five or six hours ; this is known 
b^ a white powder, which covers the lines drawn upon the glass. In 
winter, the glass is but slightly attacked in four days, and the operation 
would never be finished, if the action of the acid \vere not assisted by 
a moderate and regulated heat, such as that of an oven, or a stove. 
The glass must not be heated by applying heat under it, because the 
varnish thereby becomes soft, and scales off*; the acid consequently 
penetrates to all parts, and the glass is made rough, without any re- 
gular figure being produced. 

We may engrave on glass either in relief or otherwise. If it is pro- 
posed to engrave in relief, the varnish which covers the ground on 
which the figures are traced, must be taken off* with a scraper; the 
fluor-acid must then be applied, and spread evenly with a small brush. 
If the action of the acid is assisted by the heat of the sun, the glass 
tsoon becomes covered with a white pellicle ; which is to be taken oft', 
and fresh acid applied, until the ground is thought to be so much 
deepened, that the figures have a sufficient relief. When it is pro- 
posed to take the polish from certain parts of glass, the same operation 
tnay be practised. 

To engrave in the common way, the glass must have a border of 
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engraver's wax put round it, and, in all other respects, we must pro- 
ceed as is usual in engraving with aqua fortis. 

In order to judge oi the state of the engraving, a corner of the glass 
must be exposed, and examined. If the operation appear to be finish- 
ed, the acid is to be poured oft] and the same acid may sometimes be 
employed more than once. The glass is to be drained, then washed 
two or three times with clean water to take away the superabundant 
acid, and afterwards dried. The varnish may be taken off with a 
coarse cloth, dipped in spirit of wine, and the glass may be cLear;ed 
with chalk finely powdered. 



On Clock and Watch-makings and on purifying oil for pivots. 

We have now lying before us a very excellent treatise on Watch 
and Clock making, by Mr. Thomas Reid, of Edinburgh. 

This gentleman having retired from the active pursuit of his pro- 
fession, to which his whole life has been devoted, has now, at the ad- 
vanced age of fourscore, completed a work, which we have little 
hesitation in saying, is the best treatise on the subject, extant. In it, 
he has endeavoured to combine his own observations with those of tlie 
best practical writers, and to give to the operative watch and clock- 
maker, a condensed view of the art in Great Britain, and on the con- 
tinent of Europe. The work consists of thirty-three chapters, with 
an appendix, and is embellished with twenty plates of engravings. 
On the subject of oil for watches and clocks he gives, the allowing 
information. — Ed. Lon. Mech. Mag. 

Ji receipt to deprive oil of its acid. 

To four ounces of the best spermaceti oil, add four grains of kcdi 
stratum in five ounces of distilled water, shake them well for a day 
or two, then pour the whole into a tumbler, covered by another, anS 
when exposed to the light for three or four weeks, the pure oil will 
float on the top, to be skimmed off by a tea-spoon. This oil, it is 
said, neither dries nor turns green. 

OU may be prepared in the following manner: 

Put a quantity of the best olive oil in a phial, with two or three 
times as much water, so as the phial may be about half full. Shake 
the phial briskly for a little time, turn the cork downwards, and let 
most of the water flow out between the side of the cork and the neck 
of the phial. Thus the oil must be washed five or six times. After 
the last quantity of water has been drawn off, what remains is a mix- 
ture of water, oil, and mucilage. To separate these from each other, 
put the phial into hot water for three or four minutes, and most part 
of the water will fall to the bottom, which must be drawn off as be- 
fore. The oil must then be poured into a smaller phial, which being 
nearly full, must be well corked, set in a cool place, and suffered to 
stand for three or four months, or until the water shall have subsided, 
with the mucilage above it, and the oil perfectly transparent, swim- 
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ming on the top of the mucilage. When time has thus completed the 
operation, the pare oil roust be poured off into smaller pnials, and 
kept in a cool place, well cocked, to preserve it from the air. This, 
bj Mr. E. Walker, of Ljnn, dated 13th Nov. 1810. (See Nichol- 
son's Philos. Journal.) 

The fat or oil which is left in the pan after making calves-feet 
jelly, if taken and put into a jue or bowl, and allowed to remain for 
some months, what swims on the surface may be skimmed off, put 
into a small phial, and kept there for some time ; this will be found to 
be a very fine kind of oil, at least it has the appearance of beins so. 

A French chemist, of the name of Jodin, prepares an oil, adapted for 
the use of watch-makers ; it resists the cold to a considerable degree, 
but in time will become green at pivot holes, like most other oils. 
Olive oil freezes at 38® or 36° of Fahrenheit's thermometer; but if 
put into an open glass phial, and exposed to the sun-shine for a little 
while, it will not be apt to freeze till the thermometer is down to 21°, 

As the amount of friction, even in the best clocks, in a great mea- 
sure depends upon the oil, with which the various parts are lubri- 
cated, the following information may be consideried of some import- 
ance. Colonel Beaufoy states, that olive oil may be freed from its 
mucilage, merely by exposure to the rays of the sua for one or two 
years. 

Chevereul, an eminent French chemist, recommends another 
process for the same purpose. To effect this, he mixes seven parts 
of alcohol with one ot oil, which must be heated in a flask almost to 
boiling ; the lighter fluid is then decanted^ and on being suffered to 
cool, a little portion of fatty matter separates, which is to be remov- 
ed. The alcoholic solution must be evaporated to one-fifth of its 
bulk, and the fluid part of the oil will be deposited colourless, taste- 
leas, and free from smell. This oil seems much like what was call- 
ed Arabian oil, lately (April, 182.5) exhibited in Edinburgh. The 
printed description given with it, gave neither name of an inventor nor 
any'^place of abode, a circumstance somewhat extraordinary, and un- 
less a great quantity of it was to be taken, none could be purchased. 

Of old, watch-makers were taught not to allow the small phial, 
which contained the olive oil, to stand even in the light, far less to be 
exposed to the rays of the sun, because this deprived it of its yellow 
colour, which was considered to be a quality of the goodness of the 
oil. And now, the moderns, by depriving it of that colour, say they 
improve it. 

Oil extracted from poppy seeds, and properly prepared, will re- 
main uncongealed at a very low temperature. Almond, walnut, and 
hazelnut oil, if freed from the mucilage with which these oils are fre- 
quently intermixed, may be tried for watches. It was formerly an 
object of inquiry, to know when a jar of Florence oil was in a frozen 
state, which sometimes took place in severe winters — a portion of it 
remaining unfrozen, was taken out for the use of watch-makers. 

We are informed that M. Frederic Schmidt, of Stutgard, has dis- 
covered an oil for chronometers, &c. which will not freeze at minus 
17 of Fahrenheit's thermometer; does not dry at x 212, and boUs 
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nt 512 ; it is not affected by cold at upwards of 50 degrees below the 
freezing point. M. S. is of opinion, in which he is confirmed by ex- 
periments, that this oil will not be affected under the poles. 

The process of pouring the water off between the cork and the neck 
of the phial, was found to have somethingin it awkward and clumsy ; 
we therefore got a lar^e phial of about 17 or 18 inches deep, and two 
inches wide, made with a glass stopper at top, and anotner at the 
side and close on the bottom, to let the water out, which answered 
the purpose extremely well. Also, a few lofig sort of phials, with 
ground glass stoppers to each. The tall phial and its stop-cock was 
found very convenient in the process of washing with water, and let- 
ting the water out occasionally, to give room for more fresh and clean 
water. Oil thus prepared, and afterwards carefully manased, will 
perhaps be found to be as good as can in any other way be obtained ; 
some of it we prepared in this way, and applied to the pivots and 
holes of the clock m the Royal Observatory, Edinburgh. This clock 
was taken down to be cleaned about the beginning of the year 1825, 
after having gone nearly twelve years ; the pivot holes had a little 
greenish and thick oil in them, but in the reservoirs it was in some 
degree tolerably fresh and yellow. It is singular that the washing 
did not deprive it of its yellow colour. 

How to preserve the oily by making such reservoirs as to aUow the 
greatest quantity to be put to the pivots and holes. 

To have the pivot holes, so as to preserve the oil for the greatest 
length of time, vnth the greatest quantity possible, the following is 
what should be done, if a little more expense can be allowed : — ^For 
those holes, where the pivot ends do not go beyond the surface of the 
plates, fit into a drill stock, a drill made so as to form something like 
a drop of fat, when dropped on a table, or such like surface, making 
the diameter of the artificial drop, to be made by the drill near to 
four-tenths of an inch or so ; in a thick piece of plate brass, make a 
round hole to receive the drill; the piece of brass must be fixed out- 
side on the frame plates, so as the pivot hole shall be in the centre 
of the round hoIe« in order to guide the drill, which must be allowed 
to cut no further down in the plate, than barely to come to the sur- 
face, which should be left to remain, particularly at the pivot hole. 
A kind of collet mi^ht be put on the drill to prevent it from sinking 
too deep. The drill has the cutting part concave; the inside of the 
pivot holes may be chamfered a little way by a tool, whose point 
should be a little on the obtuse side ; pieces of hard steel must be 
screwed on, outside of the plates, so as to cover fully the sinks made 
by the concave drill, and against the pieces of steel, tlie pivot ends 
should occasionally bear ; the shoulders of the pivot should be turned 
nearly away, leaving a sort of cone in their place, and near to the 
shoulder, or top end of the cone, with the point of a very nice graver, 
make a slight notch. 

The shape of a drop of fat (goutte de suixj at the top of a pivot 
hole, was a thought, or contrivance, of that celebrated artist, the late 
Julian Le Roy, and a most beautiful idea it was. (It is to be regret- 
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ted that it Uras not adopted in a clock, otherwise very nicely got up, 
and for public purposes.) Between the hard steel pieces and tne top 
of the dome, formed by the concave drill, there should be a small de- 
gree of space ; if they are too close, the oil will spread too much over 
them, and if at a proper distance, the oil will be attracted to a point 
connected with the pivot ends, gradually draining the reservoirs to 
supply the waste at the pivot holes. 



FRO^ THE GLASGOW MECHANICS' MAGAZINE. 

ESSAYS ON BLEACHING. 

By James Rennie, A. M. Lecturer on Philosophy, &c. &c. London. 

No. ll.'-^Bleaching Apparatus. 

Seov. Iw — As many of the most-useful improvements in bleaching, 
consist in ingenious inventions of machinery and apparatus, by means 
of which the chemical agents employed are economised or rendered 
more efficacious, it would be unpardonable in an essay of this kind to 
omit their consideration. Such improvements also often depend on a 
minute acquaintance with the chemical composition of bodies; and 
inconveniences, which previously could not have been foreseen, may, 
by a skilful chemist, often be avoided, or at the very least explained ; 
and nobody need be told, that when a difficulty is once understood, 
it is half overcome. A good instance, among others, of the use of 
chemistry, as it regards merely the apparatus for bleaching, may be. 
seen at page 24 of the present number. 

It is, however, no easy matter to obtain accounts of these, as the 
inventors commonly conceal their improvements in order to benefit 
by them ; and it is usually a considerable time after an improvement 
of this kind has been made, that any account of it is given to the 
public. When patents, indeed, are taken out for such inventions, 
we can obtain descriptions of them from the specifications, but pa- 
tents are not always sought, even for improvements of much import- 
ance, and in this case we "must be contented to remain ignorant of 
their existence till they come into general use. I shall not take time 
to describe such machinery and apparatus as have now been disused, 
but shall confine myself to the consideration of what is at present 
employed by the most enlightened bleachers, so far as I can obtain 
the reauisite information ; and shall, for an estimate of the compara- 
tive advantages of the old and new apparatus, refer to Berthollet, 
Rupp, Des Charmes, Parkes, and the article Bleaching, in the Edin- 
bui^ti Encyclopedia. 

The apparatus differs according to the sort of goods, which are to 
be bleached ; but 1 shall restrict myself here to an account of that 
used for linen, and heavy cotton goods; leaving such parts as are 
peculiar to the bleaching of wax, wool, silk, and paper, till I come to 
treat of the processes which are used for these substances. 
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As it is indispensable in good bleaching to have goods thoroughlj 
washed at several stages -of the process, and as to perform this manu- 
ally would be both troublesome aud expensive, particularly i|) works 
of great extent, several contrivances have been fallen upon for the 
ready performance of this operation on the lai^e scale. The principal 
of which are the wash-stocks; and the dash-wheel and squeezers. 

A machine, called the waih-stocks, is chiefly used in Scotland and 
Ireland. It is made on. the same principle as the fulling mill, and 
differs from ij but little. Two Beams of wood are collaj:erally sus- 
pended by pivots upon a frame, so that they can move freely back- 
wards and forwards. In .the lower end of each beam, and almost at 
i-ight angles with it, is mortised a piece of wood called the stock, 
which at one end is irregularly sloped. The cloth is put in a frame, 
or box, of wood, (elm is best,) into which runs a copious stream of 
water ; and the stocks, with their sloped end inwards, play upon the 
cloth and gradually wash it The cloth, during the process, is fre- 
quently turned, in consequence of being beat by the stocks against 
the end of the box containing it, which is of a round form. The 
stocks may be put in motion by a power from a steam-engine, or by 
a water-wheel, either with cranks or wipers, and ought to make from 
£0 to SO strokes in a minute. (Ramsay.) 

The dash wheel and squeezers are more recent contrivances for 
the same purpose,. and are generally used in England and some parts 
of Scotland. The dash-wheel is a water-wheel, about six or seven 
feet in diameter, and two or three feet wide, which is closely boxed 
up all round. The inside is divided by wooden equi-distant parti- 
tions into four compartments, into each of which is a lateral opening, 
through the frame work for introducing the cloth. There are also 
small holes for the purpose of admitting and draining off the water 
used in cleansing, from the goods. For the purpose of introduc- 
ing the water, there is sometimes an open circle made laterally near 
the circumference of the wheel, into which a water pipe is made con- 
stantly to play. This circle is' crossed with numerous wires, (which . 
ihoula be made of brass,) to prevent the escape of the cloth during 
the process. While the wheel revolves, the cloth is raised up in one 
part of the revolution, and by its own gravity it falls down in another; 
and an agitating motion is thus produced, which proves very effectual 
for washing the cloth, while at the same time it does not weaken nor 
injure its fabric. The dash-wheel ought to go at a velocity of about 
twenty revolutions in the minute, which is by much too quick to 
serve at the same time the purposes of a water-wheel ; a strong ob- 
jection where it is necessary to economise the disposable water. In 
the neighbourhood of London they do not make their dash- wheels 
with close frames, but of sparred work, upon which the water plays 
freely from a pipe terminating near the upper circumference, whose 
mouth is flattened so as to make the aperture wide and narrow. 
(Ramsay.) 

The squeezers, as they are called, form a necessary appendage to 
the dash-wheel. By these, the water is pressed out after the washing 
is completed. They are constructed witli a pair of wooden rollers 
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super-imposed upon one another, between which the cloth is made to 
pass, and is by their pressure freed of its water. The lower roller 
receives^its motion from a mill or steam-engine, and the upper is 
pressed down upon it by means of levers, in the construction of which 
the mill-wright will judiciously consult existing circumstances. The 
frame in which the rollers run, is neatest and most durable when 
made of cast iron. The rollers themselves should be made of elm, 
beech, or sycamore. (Ramsay.) A large press is sometimes used in 
place of squeezing rollers, and is a much more expeditious mode of 
management, but cannot act so equally as the rollers. (Parkes.J 

The machine used for washing in France, and other parts ot the 
continent, has more resemblance to the wash-stocks than to the dash- 
wheel. As in the former, a trough is constructed of elm for contain- 
ing the goods, holes are made in it for the egress and regress of water, 
and rammers or pestles of beech, which pass through the upper part 
of the trough, are alternately raised and let down l)y tripping pieces 
fixed on a revolving shaft, and working in mortices made in the 
beams of the rammers. An ample description of this machine may 
be seen in Des Charmes. 

For the steeping of goods after the first washing, a large circular 
vat is used, called a sieve; which may be made of almost any kind 
of wood ; as, chestnut, oak, or fir. Oak has the advantage of not 
shrinking or contracting so soon as fir; but if fir be used oi\ account of 
its cheapness, care must be taken to avoid using the white deal, which 
transmits water like a sponge, and to select the yellow in preference; 
as on account of the resin itcontains, it undergoes less alteration in 
the fluid. If the use of white deal or other spongy wood cannot be 
avoided, it will be proper to paint the vessel within and without with 
several coatings of white lead. Melted pitch, tar, or a mixture of 
yellow wax and resin, may be also used with advantage for the pur- ' 
pose of coating. Care must be taken that the sieve have no cracks 
or splinters, which might endanger the tearing of goods in taking 
them out, because the fermentation causes them to expand and press 
against the sides of the vessels. Belonging to this are two pieces of 
wood made in the form of a cross, to lay over the goods wldle steep- 
ing. (Ramsay arid Des Charmes.) 

The goods are boiled in a common boiler, to which a stop-cock is 
fitted below, to run off the waste I6y. Cast iron is what is generally 
used in the construction of these boilers; for which, the substitution 
of wrought iron, as in the case of the boilers of steam-engines, would 
not at all answer, because it is so liable to rust from its attraction for 
oxygen. The cast iron, on the other hand, always contains a portion 
of oxygen approaching to saturation, and consequently has its natural 
attraction for that substance greatly diminished. But it, even, re- 
quires particular management to fit the cast iron boilers for the pur- 
poses of boiling and bucking. For if new boilers are used, the action 
of the alkaline leys, by their attraction for the carbon of the cast iron, 
infallibly detaches a portion of the metal, effects a solution, and pro- 
duces stains in the goods, extremely difficult of removal. To remedy 
thi^ inconvenience, the manufacturers season their cast iron boilers 
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by boiling in them, for several days, a quantity of waste alkaline ley, 
by which process a thin crust is formed on tne inside of the vessel, 
that, in future, prevents the immediate contact of the alkali with the 
carbonized iron. This crust or lamina is probably composed of a 
carbonate of the alkali which has been used, together with some of 
the impurities with which the ley may be charged. A similar pro- 
cess of seasoning cast iron vessels must be attended to, when theyarc 
used in cookery. The boilers used in bleaching, are made to contain 
from 300 to 600 gallons of water, according to the extent of business. 
In order that their capacity may be enlarged, they are formed so as 
to admit a crib of wood strongly hooped, or, what is preferable, of 
cast iron, to be fixed to the upper extremity. For the purpose of 
keeping the goods from the bottom of the boiler, where the heat acts 
most forcibly, a strong iron ring covered with netting, made of stout 
rope, is allowed to rest six or eight inches above the bottom of the 
boiler. Four double ropes are attached to this ring for withdrawing 
the goods when sufficiently boiled, each of which has an eye for ad- 
mitting hooks from the running tackle of a crane. Where more 
boilers than one are employed^ the crane is so placed, that, in the 
range of its sweep, it may withdraw the goods from any of them. For 
this purpose, the crane turns on spindles at top and bottom ; and the 
goods are raised or lowered at pleasure, by double pulleys and shelves, 
by means of a cylinder moved by cast iron wheels. The boiler should 
be fitted with a cover, well fitted, both to economise heat, and to pre- 
vent the admission of soot or other impurities, which may prooace 
stains difficult of removal. (Parkes. Ramsaj. Des Charmes.) 

The bucking apparatus is of considerable importance, and we have 
ftl ready mentioned the improvements of it which have lately been 
made ; as their adoption, however, is not general, it may be necessary 
first to describe that commonly used. A wooden sieve is made, similar 
to that used for steeping, and fitted with a false bottom of wooden grate 
work, a few inches from the true bottom, to keep the eoods from 
coming in contact with the cover of the boiler. Through this cover is 
a valve to regulate the transmission of the waste ley. Ther^ proceeds 
from the boiler a short pipe slightly bent and placed in a horizontal 
direction, from the extremity of which arises a vertical pump, 
for the purpose of drawing the lej out of the boiler and pouring it on 
tlie goods. To effect this, a pipe similar to the one just descnbed, runs 
horizontally from the pump to the sieve, where it throws the ley upon 
a cone of metal, which is supported by a bar of wood over the miodle 
of the sieve, in order to diffuse the ley equally over the goods. The 
pump with its two pipes is not unlike the letter E, without its middle 
norizontal line; the sieve and boiler may be conceived to be placed 
in its bosom. This apparatus, which is the invention of Mr. John 
Lawrie of Glasgow, is certainly much more ingenious and convenient 
than that formerly used for this purpose; but it is greatly inferior in 
simplicity to that which I shall now describe. 

I have not learned who invented the whale boiler, but it is an in- 
vention of great utility, and the principle upon which it is constructed 
is extremely simple and obvious. It consists, like that last mentioned. 

Vol. III. — No. 1.— January, 1827. 4 



Digitized by 



Google 



S6 THE FRAVKLIN JOURNAL AND 

in a common cast iron boiler and a wooden sieve, for containing the 
goods, but wants the pump, to work which, when the former is used, 
renders the process both tedious, laborious, and expensive. Within 
the sieve is fixed a false bottom perforated with holes, or made of 
spar work, for the ready transmission of the leys. From the middle 
of this bottom arises a ppe or flue, extending to the very top of the 
sieve, and ih which, of course, the cold ley stands at the same level 
as in the boiler; but when it begins to boil, it immediately ascends 
through the flue with such force as even to rise above the brim of the 
sieve. Here it is stopped by a concave plate of sheet iron resembling 
an umbrella, which is suspended over the flue, and striking against 
this, by the impulse of the ebullition, it is equally distributed over 
the surface of tne goods at the top of the sieve. Aided by the tem- 
perature to which it has thus been brought, the ley gradually per- 
meates the whole of the goods in the sieve, and, reaching the perfo- 
rated bottom, repasses into the boiler, whence it is again thrown up 
into the flue, and follows the same routine as before. This process 
is continued till the goods are judged to be sufficiently buckeu. The 
importance of this ingenious contrivance requires no comment from 
me ; it is likely, I think, in a short time entirely to supersede the 
other. Des Charmes seems to have been very near the aiscovery of 
this contrivance ; for, in describing his clumsy boiling apparatus, he 
says, (page 312,) that the boiler must be fitted with a cover held 
down by cramps to prevent its being raised by the force of the steam 
caused by the ebullition, which stream of hot ley is ^< by these means 
compelled to re-act on the goods in the boiler." (Parkes.) 



ENGLISH PATENTS. 



To David, Gordon and William Bomaer^ Jron-manufacturers^ both (^ 
lAmdxm^for coating iron with copper^ or with alloys^ of which cop- 
per is the principal ingredient^ dated Feb. 26^ A, 1825. 

The specification of the above patent^ as published in the Repertory y- 
is too prolix for our purpose, and the notice of it in the London Jour- 
not of Art8 and Sciences does not satisfy us; we shall therefore make 
an abstract, and such remarks as may appear to us pertinent. The 

Patentees state, that their *' invention consists in the discovery made 
y them, that a clean surface of iron, brought to a white, or welding 
heat, or near thereto, is disposed chemically to unite with, and firmly 
to coat or plate itself with melted copper, into which such iron may 
be plungea, or on having melted copper poured upon, or over sucn 
surface of heated iron." " And in tne further discovery made by 
them, tliat the union and adhesion of copper and iron occasioned in the 
manner aforesaid is so perfect, that plates of their patent coppered 
iron, when malleable iron is used, may be rolled out to a consiaerable 
decree of thinness, and may, by hammering or other means, be ma- 
nufactured either in a cold or a hot state, into a vast variety of useful 
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articles, either completely, or partially covered with copper.*' The 
method which they recommend for heating the iron, and for melting 
the copper, is to construct two reverberatory furnaces, such as are in 
use in iron and copper works, so close to each other, that their endis 
shall be in contact ; these furnaces are to be furnished with close fit 
ting doors, and with dampers in the flues, made with great accuracy, 
80 mat the admission, and exit of atmospheric air, may be under tne 
most perfect command^ and ttiat the air which has been deprived of 
its oxigen, by supporting the combustion, may, when requirwi,'be de- 
tained within the furnace. This is to prevent the oxidation {rusting 
or seeding) of the plates of heated iron. Great care is also to be 
taken that all the air admitted shall pass through a bed of ignited 
fuel, that it may be deprived of its power to oxidize (rust) the metall 

Between the two furnaces, there is to be constructed a sliding door, 
sufficiently large to admit of the heated iron being passed through, 
into the furnace containing the .melted copper, into which they are 
to be plunged, and held down from one to tirteen minutes, according 
to the nature of the article, and the thickness of coating requlrecf. 
The iron is sometimes to be coated by pouring the copper upon its 
surface by means of ladles. For coating sheet iron on one side they 
propose to weld the edges of two plates together, then to treat them' 
as single plates, and afterwards to clip off the welded edges. Another 
method proposed, is to bend up the edges of the plate, so as to form 
a tray, whicn may then be placed upon the melted copper, when the 
undfer side only, will be plated; otherwise they put into the tray tlms 
formed, the quantity of copper which is allowed for the coating, in 
which situation it is to be fused, and made to adhere to the plate. 
Cast, as well as malleable iron, is to be coated by this process ; and 
to prevent the oxidation, they sometimes dip the iron into rosin, or 
some similar material, which, they state, will be wholly evaporated 
before the iron acquires the requisite high temperature. 

Charging holes are to be made in the furnaces, which holes are to 
have close fitting doors, lined with fire brick; through them the clean 
iron to be coated, or the copper to be melted, may be passed, when 
they are to be closed perfectly. Furnaces of other constructions, it is 
stated, may be used, as the form or nature of these, make no part of 
the patent; this consisting not in the apparatus employed, but in the 
end attained, namely, the complete coating of the iron with copper. 

Appended to the specification in tlie Repertory are the following 

OBSEllVATIONS BY THE PATENTEE. 

From the observation which Mr. Bowser and myself had made upon 
the very difficult operation of brazing my portable gas lamp-reservoirs, 
we were led to believe that iron might be coated with copper, and, 
having erected a very small furnace, we completely succeeded in 
coating small sheets and bolts in a sufficiently perfect manner. But 
as we have neither the opportunity of erecting sufficiently large furna- 
ces, nor the command of large rolling mills, both of which would be re- 
quisite to turn tlie invention to much practical use, we have determined, 
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instead of onrsdyes forming an establishment for the manufacture of 
the articles, to grant licenses for the use of the invention upon the 
pajment of a verj small sum for the patent right ; and in this way, we 
nope it may become extensively useful,' and a national benefit. 

We believe the invention suitable for steam, and other boilers, 
covering houses, making of coal scuttles, for the sheathing of ships, and 
almost every article where plate iron is used. For ships' bolts we 
consider it peculiarly adapted, as the|eby may be obtained tlie tena- 
city of iron, with the durability of copper. A great variety of other 
purposes might be detailed, to which the invention is applicable, so 
soon ad the manufacture of the article shall have been taken up on a 
large scale, because the coppered iron may be beat out, and ben^ with 
as much facility, as copper plated with silver. 

Since writing the above, my attention has been called by a friend, 
to an account given of the patent, in a contemporary publication of 
last month, the editor of wiiich, has thought fit to put in italics the 
words ^ has a great disposition to unite chemically with melted cop- 
per," which is an incorrect quotation, and to criticise the expression, 
Dut in a manner which proves that he does not know the real meaning 
of the word " chemically." 

With regard to the paragraph at the end, wherein the editor states 
that he has no hesitation in calling the two patents of Mr. John Pool, 
in the year 1816 and 1822 " the same*^ as the above recited one, I have 
only to request any one capable of judging^ to read the three specifi- 
cations, when 1 am sure lie will find tliem totally different. 

David Gordon* 

33, Cornhill, London. 

Observations by the Editor. — We have but little interest in dis- 
cussing the correctness of the opinions of Editors or of Patentees, on 
the ot&r side of the Atlantic^ but it becomes a duty so to do when- 
ever our observations may prevent their erroneous conclusions from 
producing error in opinion, or in practice, among ourselves. That the 
patentees may have coated iron with copper, and have applied the 
iron so coated to various useful purposes, we have no doubt; but that 
the^ made the discovery, " tiiat a clean surface of iron, brought to a 
white, or welding heat, or near thereto, is disposed chemically to 
unite with, and firmly to coat or plate itself with melted copper," we 
certainly do not believe. The fact that there is an aflinity between 
iron and copper, is known to every one who has any claim to the 
name of chemist; there are but few treatises on chemistry in which 
the alloy of copper and iron is not mentioned; bells formed of this 
alloy have been cast in great numbers in the city of New York, and 
probably elsewhere ; and long before the time of the editors, or of the 
patentees of the present day, the common blacksmith brazed (solder- 
ed) pieces Qf iron together, by means of copper, when something more 
tougii than brass has been thought necessary; and although the smith 
was no chemist, he was, in this case, performing a chemical opera-* 
tion. 

Mr. Gordon has, we think, made a fair hit at the editor of the Lon- 
don Journal of Arts^ who denies that the union of the two metals is a 
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chemical union, and presumes that the patentees <^ have found out, 
that when iron and copper ai*e heated to certain temperatures, and 
brought into close contact, the particles of the two metals are more 
susceptible of being mutually aliected by the abstraction of cohesion, 
than under any other circumstances ; and taking advantage of this 
knowledge, propose, under those very circumstances, to perform the 
plating process." 

We confess that we do not know any thing either of mechanical or 
of chemical philosophy, which will enable us to understand the above 
illustration; but we write for practical men, and cannot afford room 
to discuss this point, as it would not interest them; and for our scien- 
tific readers it is unnecessary. To the former however we will say a 
iew words upon the difference between those effects which are che- 
mical, and those wliich are mechanical ; but these shall be reserved 
for another page, and we will place our observations under the head of 
*^ The Artisan." 

Gordon and Bowsbr believe their invention suitable **for the 
sheathing of ships;" for ship's bolts, they " consider it peculiarly 
adapted. " These gentlemen appear not to know, or not to have con- 
sidered, the galvanic action whicn would result from this combination 
of copper and iron, and which would inevitably, and in a short time, 
destroy the sheathing, and the bolts so used, in consequence of the 
rapid oxidation of the iron. The incompatibility of copper sheathing 
and iron bolts had been observed long before the discovery of galvan- 
ism ; the action of this power will not be, in the slightest degree, 
prevented, by the close contact produced in the operation of coating. 

We have examined the patents of Mr. John Pond, and confess that 
we think,, with the editor of the Journal of Arts, that they are very 
similar to that of Gordon and Bowser. The manipulations are in 
some respects different, but the end is in general the same. Pond 
covers an ingot of iron, &c. with copper or brass on one or both sides, 
and rolls the ingot afterwards into sneets; whilst Gordon and Bow- 
ser propose, generally, to plate the iron after it is rolled ; still the 
iron is covered with a coat of copper or of brass, and that, in conse- 
quence of the chemical union of the metals. Pond mentions the 
coating of ornaments made of iron, by dipping them into fused brass 
or copper, and striking them with a hammer, on taking them from the 
melting pot, to remove the superfluous metal. The iron is first to 
have its surface cleaned, and then covered with sal ammoniac and 
borax. It appears tg us that this process might be advantageously 
followed in many cases, but particularly on ornaments of cast iron. 



Specification of the Patent granted to William Davidson, of Gallou- 
gatCy in the city of Glasgow^ Surgeon and Druggist^ for a process 
or processes for bleaching or whitening bees-wax, myrtle-wax, and 
animal tallow. Dated August 1, 18£6. 

To all whom these presents shall come, &c. Now know ye, that in 
compliance with the- said proviso, I, the said William Davidson, do 
hereby declare^ the nature of my said invention, and the manner in 
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which the same is to be performed, are particularly described and 
ascertained in the following description thereof, (that is to say:) — I 
combine liquefied bees-wax, myrtle-wax, or animal tallow, with oxy- 
muriate of lime, oxymuriate of magnesia, or an aqueous solution of 
either of them, by stirring the same with a wooden or other spatula, or 
otherwise in any suitable vessel, and I decompose tl^ese salts by some 
acid, which has a greater affinity for the lime, or magnesia than the 
oxymuriatic acid ; such, for instance, as sulphuric acid. For melting 
the wax or tallow I use an iron vessel, linea internally with lead, or 
any other suitable vessel, and heat it by means of a common furnace, 
or by steam, applied in any way that may be considered most advan- 
tageous. I then combine in this Jeaden or other suitable vessel, about 
one hundred and twelve pounds weight of liquefied bees-wax ^r 
myrtle-wax, with about an equal weight of a solution of oxymuriate 
of lime, heated to about the temperature of boiling water and having 
allowed the mixture to become a little consolidated, I add to it from 
fifty, to one hundred ounces of sulphuric acid (of the usual mercan- 
tile strength, say of specific gravity 1-8485) previousljf diluted with 
about twenty or thirty times its weight of water, and boil them, whilst 
agitation with a spatula or otherwise is employed, until the lime is 
completely separated from the oxymuriatic acid. The solution of 
oxymuriate of lime which I employ for bleaching bees-wax, and myr- 
tle-wax, is made by dissolving from about fourteen to twenty-eight 
pounds weight of the salt in about one hundred and twelve pounds 
weight of water. 

For bleaching A^'IMAL tallow, r generally use. from two to five 
pounds weight of the oxymuriate of lime to one hundred and twelve 
pounds weight of tallow, with a proportionate quantity of water to 
dissolve the salt, dilute the acid, or supply the loss by the subsequent 
boiling. However, these proportions of oxymuriate of lime and sul- 
phuric acid for bleaching bees-wax, myrtle-wax, and animal tallow, 
are not absolute, but a greater or less quantity of the oxymuriate of 
lime and sulphuric acid is necessary in proportion to the greater or 
less quantity of colouring matter in the wax or tallow. In those cases 
where the wax or tallow is not sufficiently bleached by the process, I 
repeat it — Repertory of Pat* Inven. 



Specification of the Patent granted to Abraham Henry Chambers, 
JEsq. of Bond-street, in the County of Middlesex, for an improve- 
ment in the manufacture of a building cement^ composition, stucco, 
or plaster, by means of the application and combination of certain 
known materials hitherto unused (save for experiment) for tliat 
purpose. Dated January 15, 1821. 

To all to whom these presents shall come, &c. &c. Now know ye, 
that in compliance with the said proviso, I the said Abraham Henry 
Chambers, do hereby declare that the nature of my said invention, 
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and the raanner in which the same is to be performed, are particularly 
described and ascertained in the following description thereof: (that 
is to sayj I do hereby declare that my aforesaia improvement con- 
sists in tne use and employment of certain burnt or vitrified earths, 
or earthy substances, and of certain metallic and other substances, 
which I cause to be ^ound, or otherwise reduced to powder, and 
then to be mixed and incorporated with the lime, for the purpose of 
producing mortar, plaster, stucco, or building cement, by whatsoever 
name it may be called or distinguished, thus producing a most perfect 
and efficient cement from artificial pozzalana. The earthy substances 
which I prefer for this purpose are all those kinds of clay or loam 
that are capable of becommg vitrified and intensely hard bj exposure 
to a strong fire ; consequently chalk and all the various lime stones 
and other earths, which become soft, friable, and capable of slacking 
or falling to pieces when exposed to heat, are unfit for the purpose 
^foresaid, but flint, or flint stones, or pebbles, may be used with ad- 
vantage, notwithstanding they do break and fly into pieces when 
heated. A trial on a small scale will, however, convince any one 
whether any particular earth, or earthy, or stony matter is proper, to 
be used, which will be ascertained by exposing it to a very strong 
heat, when if it runs into a slag, or vitrifies, or becomes excessively 
hard, it may be used, but if otherwise, it must be discarded as unfit 
for the purpose. The proper kind of earth being thus selected, it 
must be heated either in the interior of a brick or other kiln, or in a 
kiln or furnace, formed for the express purpose, and which may be 
built either of bricks, or formed ot earth, with proper vent-holes or 
flues, until it becomes completely vitrified, or reduced to a state of 
hard, black, or glassy slag, which in many cases will be found suffi- 
ciently hard to strike fire with steel. The harder and more vitrified 
the materials become, the better they will answer for my aforesaid 
improvement. The vitrification of some kinds of earth will likewise 
be occasionally assisted and improved by mixing refuse or broken 
glass, or even sand and wood asnes, before it is exposed to the action 
of the fire. I claim likewise tjie exclusive privilege of appropriating 
other slags, or vitrified materials which are hot produced for the ex- 
press purpose, to my aforesaid improvement, such as those which come 
from tne furnaces of smelting-houses, glass-houses, foundries, steam- 
engines, or other boilers, and all materials reduced to a state of vitri- 
fication by intense heat. The whole of the aforesaid materials, 
whether produced for the particular purpose, or obtained from any of 
the before-mentioned sources, and whether consisting of vitrified 
earth, metallic, or other vitrified slag from furnaces, or burnt flint, or 
flint-stones, must be bruised, pounded, or ground by any of the usual, 
accustomed, and well-known methods, until it is reduced to such a 
grit as will be convenient and necessary for the formation of the par- 
ticular sort of mortar, stucco, plaster or cement, which may be re- 
quired for this purpose ; it must be passed through such wire-screens, 
or sieves, as will produce the necessary fineness or quality, and being 
80 separated into different qualities, it may be put up into casks, or 
otherwise preserved for use, and is a most perfect artificial pozzalana. 
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The manner of using the above material or materials is to mix it with 
well -burnt lime, instead of the sand usually employed for the formation 
of mortar, stucco, plaster or cement, water being added as usual, un- 
til it is of the proper consistence to be used ; or the artificial pozzalana, 
or above materials may be mixed with quick lime completely pulverized 
and sent in casks or other packages ready to be used with the addi- 
tion of water only. In this latter case, it will be necessary to keep 
it from moisture or exposure to the open air until the time of using 
it. The proportion of quick lime that must be added to the above 
materials will depend entirely upon the goodness or strength of the 
lime that is used. In general, one measure of good lime will be suffi- 
cient for, from three to five measures of the aforesaid materials, but 
this must be regulated by the work for which it is intended, and will 
be readily ascertained by a little experience. I hereby further de- 
clare, that another part of my said invention and improvement con- 
sists in the use and appropriation of marble of various colours, and 
of various coloured bricks, when highly burnt or vitrified, and re- 
duced to fine powder for the purpose of producing all the variety of 
colours and shades required to imitate stone, and highly polisned 
wood and marble. And lastly, I claim the exclusive right and privi- 
lege of using vitrified earth, and the aforesaid other materials for the 
purpose of mixin* with lime, or plaster-of-paris, to cast figures, orna- 
ments, and mouldings of every description. 

In witness, &c. ^ \jb. 



Patent granted to James Ashwell Tabor, Gent, of Jewin-street, 
Cfipplegate, London, for means of indicating the depth of water in 
ships and vessels. Dated Dec. 14, 1825. 

Mr. Tabor's method of indicating the depth of water in ships, is 
by floats, which rise or fall in copper cases, placed close to the kel- 
son, and which, by wires and small chains, turn the hands or indexes 
of a dial on the upper deck,, according as the water in the hold is 
higher or lower. 

As the ship will incline by rolling sometimes to one side and some- 
times to the other, Mr. Tabor uses two copper cases, and two hands 
to his dial, each of wliich hands moves unconnected with the other, 
and one of which indicates the depth of the water at the larboard or 
left side of the ship, and the other that at the starboard side. The 
copper vessels, in which the floats are placed, are fixed one at each 
side of the kelson, and pass down close^o the timbers through the 
limber boards, and are represented in the drawing of the specification 
as rising a small space above the kelson ; at the top of each of these 
vessels a pair of rollers are fixed close to each other, between which a 
small cham passes, that connects the float which lies in that vessel 
with a wire, which ascends through all the decks to another small 
chain, tliat passes round a pulley on the part of the axis of the index, 
which is appropriated to that side of the ship. Each float has thus 
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separate vessels, wires, chains, and indexes ; but, in order to com- 
bine the two indexes in one dial, the axis of one of them is hollow, 
and that of the other passes through it, each axis having its own in- 
dex and pulleys, and moving independently of the other; as the 
chains and wires of the floats reauire to be counterbalanced, each 
axis has a second pulley on it, smaller than the first above-mentioned, 
round each of which a small chain passes, that descends, on the side 
opposite to that where the wires are placed; to this is attached a weight 
sufficient to balance the wires and the other chains ; this ascends and 
descends in a vessel placed to receive it below the upper deck ; the 
small chain being guided to it by a pair of rollers, placed above the 
vessel, between which it passes, in the same manner as the float chains 
pass between their rollers above the lower vessels, as before described. 
The pulleys connected with the chains of the balancing weights 
are made smaller than the other pulleys, to cause the weight to re- 
quire a less space for ascending and descending. The figures on the 
dial, will, by this arrangement, show the height of the water in the 
lower vessels belonging to the floats, according as the indexes con- 
nected with these floats are moved round, and point to them. Lastly, 
it is stated by the patentee, that springs might be used to counter- 
balance the wires, &c. of the floats, in place of the weights ; but they 
are objected to, on account of their being liable to rust. [ib* 



" UPWARD FORCES OF FLUIDS." 

Remarks on Mr, GeneVs " Memorial^ on the upward forttz offluids^^ 
and also upon Dr, F. Pascalis^s communication on the above sub^ 
ject^ published in Silliman^s Journal. By the Editor. 

We, some months since, copied from the " Boston Journal of Philo- 
sophy," a notice of a publication by E. C. Genet, entitled a " Memo- 
rial on the upward forces of fluids ;" to this notice we appended a few 
remarks, but did not intend ever again to bring Mr. Genet's reveries 
into public notice, because we viewed them as harmless^ from their not 
containing any thing which could mislead an individual acquainted 
with the first principles of mechanical philosophy ; and certainly we 
had not the wish, had we possessed the power, to prevent the admi- 
ration of the ignorant, at the stupendous effects to be produced by 
these newly discovered mechanical powers, the " upward forces of 
fluids." What a man publishes to the world, is a fair subject for 
criticism, unless it be too feeble, or too ridiculous to call forth serious 
investigation. Need we cite examples, to show that men, in many 
respects intelligent, have propounded the most absurd doctrines, and 
supported the most ridiculous projects, particularly upon the subject 
of mechanics? such instances are too numerous, ana too well known, 
to require exemplification. From our intended silence, as regarded 
any further notice of the work of Mr. Genet, we have been diverted 
by an article published' in Silliman's Journal for October last, written 
" by Felix Pascalis, M. D. President of the American Branch of the 

Vol. III.-t:J^o. L— January, 182r. 5 
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Linnaean Soctetv of Paris, &c. &c." When Richard Brothers pro- 
phesied, Nathaniel Brassy Halhed, M. P. testified to the inspiration 
of the fanatic ; now, although we do not mean to say that Mr. G. is as 
crazy as Mr. Brothers, or Jhat the Dr. is as learned as Mr. Halhed, 
we jet think that there is a degree of appositeness in the two cases, 
which must strike, on the instant. The Dr. thus commences: — 

** It is often the case, in this age of much writing and printing, that 
Reviewers, or Editors of Journals, have the exclusive power to esta- 
blish the reputation of an author, if they choose, or to aeliver over his 
b(K)k to neglect and contempt. They may also raise a work much 
above its true merit and value. From this result there is not much 
harm, because public opinion must finally decide and award justice 
to the author. There is still a degree of retardation to the progress 
of science, of taste, or of other desirable improvements ; but what is 
worse, is the fallen fortune of a book in the market. When it has 
once been lowered in the haiids of wholesale or retailing venders, it 
never can be well restored j and what should command the sober and 
cautious attention of the readers, is, that they are themselves duped^ 
in as much as not being aware of the comparative merits of the author 
and his reviewer, they take it for granted, that it is the duty of the 
latter to be impartial, while he is not even qualified to bestow either 
praise or censure. 

'* To these observations I was led, by reading, lately, much incor- 
rect criticism, and many unfounded remarks, against Mr. E. C. Genet's 
Memoir on the upward forces of Fluids, on wliich I wrote something 
in the preceding number of this Journal. I hesitate, however, to be 
myself his encomiast, but I would rather be condemned to study agaia 
my experimental and mechanical philosophy, than to condemn any 
portion of it, much less his departure in part from the Newtonian 
philosophy. Have we not proofs enough in nature, that if there are 
many of its elements under centrifugal agency, there are others un- 
der a centripetal force?" * * * * * * * 
The Dr. c(5ncludes with the following observations. 

" Thus far we have succinctly described the aeronaut of Mr. Genet, 
©fliering at the same time a view of all his plates. We are satisfied 
of the novelty and ingenuity he has displayed in each of his experi- 
ments and applications, but this remark is particularly applicable to 
the part upon which it may be said, that the whole labour of theorists 
and machinists has been during nearly 60 years concentrated, to find 
out tlie means of directing and regulating the course of a balloon after 
it is launched in the atmosphere.* We have abstained from the pri- 
vilege of reviewers, who might have caught some cause of censure and 
criticism, although we are aware of a few inaccuracies, and of some 
material objections that might be offered against the theories of the 
author, as well as with respect to his mechanical applications. We 
think it better and more honourable to keep these under considera- 
tion, until he can avail himself of a farther re visal, and until the pub- 
lic opinion may have had a proper chance to be formed. There is 
no doubt but a sufficient nun>ber of qualified jWge« and experimen- 

• Ware attempt* made to direct bullootui neiriy 30 years before they werp 
invented? 
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t6r« inaj be found in this country, where mechanical pursuits and 
ingenuity are so often successfully applied to public improvements. 
A different course would appear to us exceptionable, inasmuch as 
Mr« Genet is not a philosopher of common stamp ; nor has he de* 
parted from any principle in hydrostatics or in dynamics, tliat could 
not be supported, even, with some exception, to the Newtonian law ot 
gravitation. The right of a patent which Mr. Genet has affixed to 
his discovery, will sufficiently^ protect him against any improper 
invasion, as well as the public mind against any dangerous error 
or application that cou4a be apprehended from his speculations, 
and we should add, against unqualified witticism pointing at ridicule, 
or condemning his memorial to be dead stock in the booksellers^ 
shops. ' Quaeqne ipse miserrima vidi.' '^ . 

Between these quotations, there are about eight pages of letter 
press, and four copper plates; the letter press is an abstract of Mr. 
Genet's book, intended to illustrate the contrivances, represented on 
the plates. We regret that we have not one of the latter, to mani- 
fest the truth of the Doctor's observation, that ** Mr. Genet is not 
a philosopher of common stamp," and also that ^qui dit doctmr^ ne 
dit pas toujowrs un homme docte^ mats un homme qm devroU eire 
dotted Eitlier of the plates would answer our purpose, althoui^li 
we should certainly prefer the third or fourth, as they appear to rise, 
by a regular climax, into the upper regions of absurdity. We should 
not be anxious, had we the power, to condemn the Doctor, ** to study 
again his experimental and mechanical philosophy;" a shorter, and 
perhaps a more certain way to render himself one of the " qualified 
jttrf^w," would be to become an "experimenter", and to construct an 
hydronauU or an aer<ynauU upon the principles contained in the 
' memorial' of his friend Grenet; he will then be perfectly able, in this 
one case at leasts to determine the question, "who's the rft/joe;^" 

Perhaps some of our readers may be provoked to release a copy of 
the memorial from its state of contiemnation in the hands of the book- 
sellers; for the satisfaction of such, we should not think any thing 
else necessary, than the possession of the work : but to those who 
may not pursue tins course, we advise a reperusal of the remarks 
from the Boston Journal, p 41, of our last volume, to which we now 
add some further account of the hydrostatic ship, or boat, which Mr. 
Genet denominates an hydronaut, (memorial p. 62) the machinery 
of which is to work **with a velocity of actibn, and uniformity of 
movement, superior to the best and most powerful steam boat engine." 
Before describing his newly contrived propelling machinery, Mr. G. 
gives some information relative to the steam engine, for the purpose 
of running a parallel between it, and his own newly discovered 
power. In doing this, he furnishes intelligence respecting \}f\^ de- 
rivation of force in the steam en^ne, which is new to us, although 
we have constructed, and used this instrument, as well as studied, 
and explained its operation. We are told by him, that Mr. Watt 
has availed himself of the downward force of the piston, and weight 
of the steam engine, and that the force is created by the falling of the 
weight and piston, into a partial and momentary vacuum, and that its 
power is determined by the incumbent weight, and by the atmospheric 
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pressure* Our own conclusions upon the subject, were so unlike those 
of the ^.'philosopher of no common stamp," that we had believed, and 
even publicly taught, that the weight of the piston, and of the other 
moving parts of the engine, served only to abstract from its power, 
and that provided they had the necessary decree of stability, the 
lighter they could be made, the better they would answer in practice. 
Instead of supposing that the pressure of the atmosphere, was neces- 
sary to the action of Mr. Watt's engine, we had taught that its struc- 
ture might be simplified, and that its action would be more powerful, 
could it be worked in vacuo. Here is a great discrepancy ; either 
we, or this uncommon philosopher, together with his encomiast, must 
be in the wrong, and need, in sober truth, to study again our experi- 
mental and mechanical philosophy. We are giving a Fair, candid, and 
ungarbled statement of the doctrines taught by Mr. G. and let " qnaAi- 
^edjudges^^ decide between us. 

The following question, with its answer, are from p. 61 of the me- 
morial. " How does the engine perform that operation — how does it 
create that vis matrix^ that moving force, which is the'mechanical life 
of the machine? By the alternate increase and decrease of tempera- 
ture, which produces in the cylinder two kinds of fluids, the one 
gaseous^ihe other atmospheric^ by the means of which the piston raises 
and falls." We had fancied, that the vis motrix was caused by a 
vacuum on one side of the piston, and an elastic, but condensible 
vapour, on the other, and that the exclusion of gaseous and atmo- 
spheric fluids was of essential importance to its action; but we really 
do not understand the nomenclature here used by Mr. G. and of course, 
are not, in this case, qualified judges; we never learned that a vacuum 
was a gas, or that the vapour of water, was atmospheric. 

But to the hydronaut. Mr. Genet may either not un,derstand, or 
may have committed some mistakes in his explanation of the steam 
engine; he 'may have watched its motions^ without having become fa- 
miliar with its disposition, yet in his own child we might expect to find 
him perfectly, familiar with both; we however, are a little inclined 
to suspect, that in this latter case, he knows more of the disposition^ 
than of the motion. 

The joroposedf moving power of the hydronaut, consists of two hollow 
copper vessels, called nydrostats; they are to be cylindrical, with coni- 
cal ends, perfectly closed ; these are to be suspended upon abeam, 24 
feet long, resembling that of a steam engine, and are to hang below it, 
similar to a pair of scj^les upon their beam. These hydrostats are to be 
contained within two cylinders which stf^nd under the beam, and in. 
which they may freely rise and fall* when the beam vibrates. These cy- 
linders are to.be open at top, and to have a valve in the bottom of them, 
to open a communication with the water in the river; by some means, 
(what mei^ns we cannot discover,) water is to be made to flow alter- 
nately in, and out of these cylinders; that which contains water, will 
hd^yeih^ hydrostat immersed within it, forced up by its buoyancy, that 
at the opposite end being allowed to descend, m consequence of the 
removal of the water; and so on, ad infinitum^ The machinery by 
which it is intended to remove the water, \s to be worked by the same 
beam. This machinery consists, principally, of two pumps, oddly 
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^nou^h, called air pumps ; their piston rods are attached to the beam^ 
thej being placed within the main cylinders ; to the beam is also ap- 
pended the apparatus for opening and shutting the valves; a piece 14 
feet in height, ascends from its centre, and from the end of this, a rod 
passes which is to act upon a crank, and give motion to the paddle 
wheels, whilst by the intervention of a large wheel turning a pinion^ 
the .velocity is to be increased. Should any one wish for a model 
of this machine, he may make it, by suspending an egg shell upon 
each end of a small scale beam, these will be his hydrostats; tiien^ 
by taking two glasses of water, and passing them alternately up- 
wards, against the shells, he will cause the beam to vibrate; and 
if he can then only contrive to attach to tlie beam, something 
which will relieve his hands from the task of moving the glasses, he 
will have constructed a perpetual motion, exactly upon the principle of 
that of Mr. Genet. Should he be at a loss to see how this is to be 
done, we must refer him to the inventor, as we cannot direct him, 
even with the aid of the engraving, and of the book. " So the hy- 
dronaut will navigate, until it is stopped" — say the gentlemen con- 
cerned; we, however, feel inclined to transpose the sentence, and to 
say, " so the hydronaut will stop, until it is navigated." 

We have extended these remarks to a greater length than we 
had designed, or than the intrinsic merits of the subject would 
justify ; but when gentlemeii who are tnembers of learned societies, 
and who are confessedly very clever in particular departments of 
science, bring the influence of their names, and their talents, to the 
support of notions the most crude, and which manifest a palpable de- 
ficiency of knowledge, in the first principles of the particular branch 
of science, to which tlie examination belongs, it would be a culpable ne- 
glect of duty in the sentinels of science, to permit them to pass, un- 
bailed. To talk about condemning a man because he has ventured 
to depart from the Newtonian philosophy, is to talk very feebly; 
whilst universal homage is paid to the genius of Newton, we know of 
no one who would pretend to establish a law, upon the opinions of 
that philosopher. The theories of Newton are as freely discussed in 
the scientific world, as the theories of any other man. What we un- 
derstand by a departure from the Newtonian philosophy, is, not a de- 
parture from the deductions of that -philosopher, but from the mode of 
philosophizing, by which these deductions were formed; and in this 
point of view, the case in hand, is a most fearful departure. 



Information on the progress made in the various attempts to obtain a 
spontaneous flow of water^ by boring the earth to a considerable 
depth. Extracted from '* ^n Essay on the art of boring the earth^"^ 
&c. &c. recently published, and for sale by Messrs. Carey & Lea. 

In page 34, of our second volume, we published some account of 
the operations of Mr. Disbrow, in boring for water in New Jersey. 
The essay above named is the production of the intelligent corres- 
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pondent who furnished that account. One principal object flf the 
essaj is ^ to prove that water can be procured bj means of the art of 
boring, in an j spot that the borer chooses, and that water may rise 
above the surface, independently of gravitating pressure.*' A con* 
siderable number of facts are brought forward m support of these 
opinions, which, if they do not prove the correctness of the theory 
assun»ed, serve at least to manifest, that the subject is worthy of more 
careful investigation than it appears to have received. The reason-- 
ing of the author is, we think, too hypothetical, but we should be 
careful not to permit this opinion to invalidate the facta upon which 
the reasoning is founded. 

The essay contains a notice of twenty-four experiments, made hj 
Mr. Disbrow ; for the particulars of No. 1. we refer to the before 
named communication. 

"iVb. 2. Commenced August 7th, 1824, about one mile from well 
No. 1, 47 feet above the level of the Raritan. Went through 60 feet 
of soft red shell, and struck the first vein of water— three feet of 
granite — 'blue shell— blue rock — at 1 10 feet came to a rock harder 
than granite : this rock was about four feet thick ; in the centre of 
which, encountered loadstone ; the poles of the borer were so strong- 
ly magnetized that a heavy jack-knife could be suspended from them. 
This stratum of loadstone seemed about 4 inches thick ; came to 
water after passing the adamantine rock, through which the borer, 
could only penetrate from two to six inches a day ; went through 
various kinds of rock, some calcareous and others sificious. The red 
shell was always found at intervals; and water was almost always 
obtained either in .the stratum, before encountering red shell, or else 
immediately after it. The strata of clay were never of any thiok- 
ness, until towards the lowest part of the bore, when, after going 
through four or five feet of blue clay, at the depth of 394 feet, struck 
a vein of water, which immediately overflowed at the top, and is now, 
Nov. 14th, (1826,) dischai^ng two gallons a minute, at the height 
of 2 feet 8 inches from the ground. This well is tubed to the depth 
of 194 feet, with a copper tube of one and a half inphes diameter. It 
is regretted that no particular iiote was taken of the thickness of each 
stratum of rock as it occurred in this well, as there seemed to be a 
greater variety in this spring than in any of the others. It was 
thought to be finished in tne winter of 1824, as the water ran above 
tiie surface ; but it was found necessary to bore deeper. There was 
an ebb and flow in this well ^ntil it was bored deeper. The present 
tube must have shut out the particular vein that caused the ebb and 
flow as it is no longer apparent The temperature of this spring, at 
the depth of 250 feet, was 52** Fahrenheit; now, at 294, it is 54**; 
thus adding another proof of the correctness of the opinion that the 
temperature increases as we get more into the interior of the earth. 

"iVo. S. Mr, Simpson's distillery, New-Brunswick. Began in 
Nov. 1824, and finished in Feb. 1825. Went through 7 feet of clay, 
and then 60 feet of red shell, when the first stream of water was 
struck. At the depth of 140 feet, a thin stratum of loadstone was 
encounter^ ; the poles were strongly magnetized, but not equal to 



Digitized by 



Google 



jAHERICAN MICHAKICft' 1U«AIIV1. St 

that of well No. 2. The rock succeeding the loadstone, was gray 
mnite^ for a foot or two, when the red shell re-a|>peared. At 150 
teet, there were indications of copper. This well is 176 feet deep, 
anil cost 440 dollars ; is tubed onlj 18 feet, and dischifkf<es two gal- 
lons a minute: 52° Fahrenheit 

^^ No. 4. In Oonham's Alley, in New-Brunswick, ten feet above 
the level of the Raritan. Besan it ii\Feb. 18^. Bored through 
made ground for 1£ feet, and then met with continued strata of red 
shell to the depth of S08 feet Water now rises above the surface | 
but the boring has been discontinued for the present, as Mr. Biabrowj 
to whom this well principally belongs, is too much engaeed to finish 
it The water is above the surface, Imt the stream is trifling. 

"iVb. 5. Jersey City. April, 1825. Level, 25 or 30 feet Began 
to bore in a well 24 feet deep ; water in it very brackish. Jersey 
City surrounded by salt water. Granite from the commencement to 
the present depth, which is 208 feet. Struck several veins of water 
after going 146 feet By inserting a small pump, three gallons a 
minute can be raised. The water runs over the tube 21 inches, un- 
aided by machinery. They are still boring. Water excellent. 

** No. 6. Alexandria. Thirty-five feet above the level. Bored 
^3 feet in common soil, a stratum of iron ore, of about a foot thick- 
ness, 1 1 feet of quicksand and water, 1 1 feet of sand, 10 feet of 
coarse gravel, 90 feet of black alluvial, intermixed with wood and 
fibrous particles, &c. ; two feet of gray stone, 96 feet of blue, yellow 
and gray clay. After getting through this clay, struck a vein of 
water, which arose to within 36 feet of the top. Bored to the depth 
of 450 feet, through different coloured clay, with now and then a 
stratum of coarse sand. Quitted in May, with the intention of re- 
suming it again. 

** No. 7. Hudson, New -York. Seventy feet above the leVel of the 
Hudson. Began in May, 1825 ; 40 feet clay, 30 of brown sand, 4 
hard-pan clay and gravel. Struck a vein of water, which arose 17 
feet ; 70 feet of black slate rock, mixed with limestone. Still boring. 

"iVb. 8. North side of the Raritan, half a mile from New -Bruns- 
wick ; 80 feet above the level of the Raritan. Beean in 1825, in the 
bottom of a well that was 48 feet deep, and quite dry ; 60 feet of red 
shell ; struck a vein of water which gave eight feet water to the well ; 
indications of coal ; red sheH, and now and then thin stcata of sraj 
wacke, to the depth of 250 feet, when water came above the surface, 
discharging one and a half gallons at the height of seven feet. Cost 
about 400 dollars, and is tubed 100 feet, with one and a half inch 
copper tube, connected at intervals of twelve feet, with brass screw 
joints. These copper tubea cost 50 cents a pound ; and the screws 
are 7S cents a piece. 

« No. 9. Albany. Began May, 1825. Boyd & MK^ulloch, Brew- 
ers, lievel 20 feet above the Hudson. Began in a 30 feet wall ; 1 1 
feet of coarse gravel and hard-pan ; 41 feet black slate rock ; very 
little water until after passing a depth of 200 feet of same rock ; 
struck several small vems. At 250 feet encountered inflammable 
gas. Now 280 feet deep, and water within four feet of the surface. 
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^ No. 10- Albany. Waterworks Company. Began in August, 
1825. Twentjv feet of claj, sand, and gravel; \7 feet hard-pan ; 
struck a vein of water which instantly overflowed at the surface, at 
the rate of 9?t gallons a minute. The diameter of the bored hole of 
this spring was eight inches, whereas all the previous ones were from 
two and a half to two and three-quarter inches in diameter. 

" No, 11. The same company are now boring back of the Capitol, 
in Albany, on very high ground, and are now, at the depth of 120 
feet, in hard-pan. 

'*'No. 12. New York. Manhattan Company, Began Sept. 1825. 
Level 40 feet above the Hudson. Bored 40 feet in sand and gravel ; 
60 feet in hard granite ; from that depth to 240 feet, occasional veins 
of water; increasing in quantity as the depth increases; water, 
wh^en a tube is introduced, now within 30 feet of the surface ; dis- 
charges 12 gallons a minute, by means of a pump. When down to 
the depth of 260 feet, the chisel passed a vacuum of an inch; the 
water immediately sunk one foot-; but in the course of a few hours, 
when the cavity was filled, the water again rose. This has beea 
the case in several wells ; boring still continuing. 

«iVb. 13. Harper's Ferry. Began June, 1825. Level 12 feet. 
Very high mountains in the rear. Fifty feet of soft gray slate ; 50 
feet of granite, but not very hard ; occasionally quartz and granite. 
At 110 feet, touched a fine vein of water: some quartz and granite 
at the depth of 264 feet. Discontinued for the present, but is to be 
resumed. ' 

« No, 14. Baltimore. Mr. Bosley, two miles west of the city. Se- 
ven feet common soil : 33 feet rotten gray rock ; 140 feet of the same 
rock, only harder ; struck a vein of water, which arose to within 22 
feet of tne surface. Some mischievous person having at this time 
thrown in a piece of steel, it cost a great deal of time, labour, and 
money to cut it up, it being of SQ inches in length. The boring is 

foing on, and much praise is due to Mr. Bosley for the liberal spirit 
e has shown in the prosecution of this work under so many discour- 
agements. 

^' No, 15. Horsimus. Eighty feet above the level of the Hudson. 
Mr. Haight's Carpet Manufactory. Began June, 1825, in a well 30 
feet deep, which did not give a sufficient quantity of water, as the ma- 
chinery was idle one day in six. Bored 30 feet in sand, gravel, and 
hard-pan. Got plenty of water. 

" No. 16. New-Hope. June, 1825. Sixty feet level. Eighty feet 
red shell, 110 limestone. Still going deeper. 

*< No, 17. Philadelphia. Mathew Carey, Esq. Began in a well 
48 feet deep, quite dry. Thirty-eight feet of hard granite, and 
brought 4 ^et of water in the well. Object obtained. Granite, 
therefore, in this case, as well as in the spring No. 5, in Jersey 
City, is intersected by veins of water. 

" No, 18. Northern Liberties, Philadelphia. Level 40 feet. Forty- 
five feet sand and gravel ; 145 feet gray granite rock, only varying 
from soft to hard. Struck several veins of water in this granite. 
Water at present within 25 feet of the surface. 
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** No. 19. New- York. Corner of Rivin^on and Columbia streets. 
Commenced Aug. 1825. By degrees sunS a cast-iron tube, and be- 
gan in a well 20 feet deep. Ten feet quicksand ; 20 feet marsh 
mud, and clay ; ten feet gray clay ; stopped at granite. All the up- 

Ser brackish water is excluded by the tube, and there is a fine 
ow of water from the junction of clay and granite. This water is 
excellent, and is pumped up by a small pump. 

« No. 20. New-York. Broad-street. Mr. Tunis Quick. Four feet 
common made ground, or street filling, of the consistence of mud ; 6 
feet of yellow clay ; 19 feet gravel and quicksand ; 10 feet of gray 
clay. Came to granite, fastened the cast-iron tube, and water arose 
te within 7 feet of the surface. Put in a pump ; object obtained. 

"iVb, 21. New-York, corner of Avenue D, and Fifth-street. 
Bored through 6 feet of common street filling; 10 feet marsh mud ; 
65 feet of quicksand and gravel; 15 feet of gray clay. Came to 
granite, and obtained fine water. Tubed 96 ^et Bore 8 inches 
diameter. Water within 4 feet of the top. 

*' No. 22. Dry Dock Company, corner of Avenue D, and Tenth- 
street. Six feet common filling; 10 feet marsh mud ; 12 feet quick- 
sand ; 53 feet of common shore sand and gravel ; 6 feet of hard-pan ; 
3 feet of coarse gravel. Stopped at the granite, and got plenty of 
water within 4 feet of the surface. 

" No. 23. Newark Meadows, Grazing Company. At the junction 
of Belleville and Newark Turnpike, on the salt marsh. Ten feet of 
marsh mud, and roots; 12 feet of fine quicksand; 36 feet bluish 
gray clay ; 6 feet sand ; 20 feet of ash coloured clay. Met with 
water : bored 20 feet farther in very stiiT variegated clay, on the red- 
dish cast. Touched the red free stone, and stopped. Water excel- 
lent and soft, and within three feet of the surface. The reclaiming 
of salt meadows has been a great object obtained. The reclaiming en 
the fresh water springs is of still higher importance. 

*< No. 24. Allen-street, near Hester-street, New- York. Began in 
a well 40 feet deep, that had about two feet of brackish water in it. 
Commenced in quicksand : bored 20 feet : now and then a stratum 
of gravel : 2 feet clay, 5 feet of coarse gravel and sand. Obtained 
water, as is always the case, before coming to the solid rock. All 
the waters of these last mentioned wells are like the water of the old 
Tea Wattr Fump:^ 



THE ARTISAN.— NO. 2. 

Observations on Specific Gramty. By the Editor. 

Practical men are daily becoming more sensible of the value of 
seientific information, in enabling them to pursue their respective arts 
to the greatest adtantage ; but appalled at the array of terms which 
they encounter on th^ very entrance on the paths ot knowledge, and 
with which they are are not familiar, they retreat in dismay, consider- 
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ing the effort to advance, as altogether hopeless. To pretend that arti- 
sans will, or can* become men of general science, would be ridiculous; 
but there are particular branches of knowledge, which may be consider- 
ed as isolated in a degree sufficient to make them attainable, without the 
necessity of passing through a regular routine of study, whilst by their 
natural connection with other branches, they will enlarge the mental 
vision of those who possess them, as assuredly as the asceiiiding an emi- 
nence will extend the field of view, to the observing traveller. While 
attempting to explain these isolated branches of science, it is important - 
to render their utility obvious, by showing their profitable application 
to the purposes of business. It was under these impressions that spe- 
cific gravity was selected as a subject for the first number of " The 
Artisan,'' a subject which, in accordance with our promise, we now 
resume. The terms heavy ^ and light, are relative ; thus, oak is heavy, 
compared with cork, and light, compared with the metals. In esti- 
mating the specific gravities of bodies in general, we have already 
stated that water is the article with which all others are compared ; 
we may therefore, when treating upon this subject, consider water as 
the dividing line, and call those bodies heavy, which sink, and those 
light, which float on that fluid. Bodies sink, when tliey are heavier 
than a portion of water, equal to themselves in bulk; and float, when 
they weigh less than.,an equal volume of the fluid. Upon the same 
principles, we may consider ether as a light, and sulphuric acid, {oU 
of vitriol) as a heavy liquid ; the former being only about three-fourths, 
while the latter is nearly twice the weight, of equal bulks of water. 

For the methods generally pursued in ascertaining the specific gra- 
vity of solids, or of fluids, we must refer to what we have already 
published upon this subject. We are aware, however, that artisana 
will not, in general, procure hydrometers, to enable them to ascertain 
the strength of the spirits, the acids, and the other fluids which thej 
employ in their respective pursuits, and that it is difficult, in most 
situatio^is, to obtain such as are suitable ; but a substitute for them, 
which will be sufficiently accurate for all practical purposes, may be 
procured every| where. In one of our numbers on japanning and var- 
nishing, (vol. 2, p. 102) we have mentioned such a substitute, but it 
may be well, on the present occasion, to be a Utile more particular 
on this point. A piiial with a small neck, such as a cologne water 
bottle, and a pair of scales with small weights, include all the neces- 
sary apparatus. A weight should be prepared, which shall be an ex- 
act counterpoise for the bottle, and when placed in the opposite 
scale, will render the weight of the latter, of no importapce in the 
calculations to be made. The bottle should have a mark made on it with 
a file, upon the narrowest part of the neck. Pure water should then 
be poured into it, until it just reaches the mark, when the bottle must 
be placed in one scale, its counterpoise in the other, and the exact 
weight of the water ascertained ; which should be noted down, as this 
operation need be performed but once. When the specific gravity of 
any other liquid is required, the bottle, which must first be made clean 
and dry, is to be .filled with it, exactly to the mark, and weighed ; 
when, by having ascertained the weights of equal bulks of water, and of 
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the liquid in question, we are enabled, readily, to find its specific 
gravity, by the rule of three; the weight of water, being, in all cases, 
the first terra, 1.000, the second, and the weight of the fluid under 
trial, the last. Thus, suppose we are essaying au^hurie acids the water 
we will suppose to have weighed 1920 grains, and the acid to weigh 
S456 grains; we then say, as 1920 is to 1000, so is 3456, to the spe- 
cific gravity of the acid, which will be 1.80, or 1 and ^^ the weight of 
water, which is weaker than it ought to be; an acid ofmuch less spe- 
cific gravity than 1.85, not beins accounted good. Extensive tables 
of specific gravities, both of solids and of fluids, may be found in most 
of the works on chemistry, or natural philosophy ; we subjoin a few 
of each, by way of example, selecting those articles most commonly 
used. 

LIQUIDS. 

Distilled, or rain water, 

Sea water, 

Milk, - - 

Sulphuric acid, 

Nitric acid, - 

Muriatic acid. 

Brandy (rectified) - 

Spirits (proof) 

Alcohol, 

Ether (sulphuric) - 

Naphtha, 

Spirit of turpentine, 

Lmseed oil, - 

Sweet oil, 

Mercury, 

In the above table, if water be reckoned as 1, the right hand figures 
become decimal fractions; but if water be called 1000, fractions are 
avoided, and the specific gravities become whole numbers. Thus a 
measure which would hold a thou sand ounces of water, would be filled 
by eight hundred and twenty-nine ounces of alcohol, or by thirteen 
thousand, five hundred and sixty-eight ounces of mercury. 

Were a person to obtain a bottle containing exactly a tlwusand ^vBins 
of water, the specific gravity of any other fluid essayed by it, would 
be that of the number of grains which it weighed, in the same bottle. 
Or were weights to be made, which should divide the weight of water 
decimally, into a thousand parts, the absolute weight would be unim- 
portant, as the number of these parts which were "equal to the weight 
of any other fluid, would be the number which would express its spe- 
cific gravity. Thus, had I a bottle which would contain a quantity 
of water, egual in weight to 1000 duck shot, (supposed to be exactly 
alike in weight,) the number of shot by which the same bulk of any 
other fluid would be weighed, would also represent its specific gra- 
vity. 

It happens, that a cubic foot of pure water, weighs exactly 1000 
ounces avokdupoise. This coincidence between its weight, and bulk. 



1.000 


SOLIDS. 

Platinum 


20.980 


1.026 


Gold, - 


19.257 


1.032 


Lead, 


11.352 


1.850 


Silver, - 


10.478 


1.5g0 


Copper, 


8.895 


1.194 


Iron, 


7.788 


0.837 


Tin (block) - 


7.291 


0.902 


Zinc 


6.861 


0.829 


Italian marble, 


2.716 


0.739 


Lignum vitge, 


1.333 


0.708 


Box-wood, 


1.328 


0.869 


Shell -bark hickory. 


l.OOO 


0.940 


White oak, - 


0.855 


0.915 


Red oak. 


0.728 


13.568 


White pine, - 


0.418 
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furnishes a read^ method for ascertaining the absolute weight of a 
cubic foot) a cubic inch, or anj other given bulk of a substance, the 
specific ^vity of which is known. Let the number 1000, represent^ 
the specific gravity, and it also represents the weight of a cubic foot 
of water ; then 13568, which is the specific eravitj of mercury, is also 
the weight in ounces, of a cubic foot, and tnis divided by 17^8, the 
number of cubic inches in a cubic foot, will give the absolute weight, 
in ounces, of a cubic inch. All the numbers, in the preceding table, may 
therefore be considered as expressing the weight of a cubic foot of the 
substances to which they are attached. 

What has already been said, will, to a certain extent, have pointed 
out the application of specific gravity, to practical uses, and a com- 
plete detail cannot be attempted. It is not the ascertaining merely 
the value and purity of spirits, acids, saline solutions, and infusions, 
which demands a knowledge of their specific gravities ; their fitness 
for use, in numerous processes, in arts and manufactures, can fre- 
quentlj^ be best judged of, by the same means. The uncertainty which 
the artisan supposes to be necessarily incident to a particular opera- 
tion^ results from a difference in some of the circumstances attend- 
ing it, which may be detected, and with which, it is obviously his in- 
terest, to become acquainted ; among these circumstances, the strength 
of his infusions, and of other fluids, hold no unimportant place. 

In timber of the same kind, those pieces which have the greatest 
specific gravity, are superior, both in strength and durability, to those 
which are lighter. The nature and value of minerals may frequently 
be determined by the same means; so also may gems be distinguished 
> from imitations of them, and the proportions in which metals have 
combined in forming alloys, may likewise frequently be thus ascer- 
tained. • 

Clear ideas of many familiar occurrences in the operations of nature, 
depend upon a knowledge of specific gravity. Why some articles 
float in water, and others sink in it ; why balloons rise, and smoke, 
and other vapours, ascend in the atmosphere, are questions, the replies 
to which, must be sought in this branch of science ; and when ^found, 
they will render these eff*ects as simple and obvious, as the ascent of 
one scale, when that, at the other end of the beam, is more heavily 
loaded. 



On the difference of the objects embraced by Mechanical Philosophy 
and by Chemistry. By the Editor. 

Natural philosophy, taken in its full and proper acceptation, in- 
cludes both those great divisions of science, which are named at the 
head of this article; the term Natural Philosophy, is, however, most 
frequently used as synonymous with Mechanical Philosophy, to the 
exclusion" of Chemistry; this has arisen from the term Natural Philo- 
sophy, having been familiarly used, before Chemistry had assumed a 
place, as a separate branch of science. 

The design of tlie present essay, is to give a distinct and popular 
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▼iew, of the objects embraced by these departments of knowledge, 
which, although intimately connected, are also obviously distinguish- 
able from each other. To attain the end proposed, we shall first sive 
a definition of each, and afterwards attempt to render these defini- 
tions, clear, by exemplifications. It is only to those who are already 
acquainted with a science, that its definition, alone, will convey any 
definite^ and comprehensive ideas ; to other persons, a few well cho- 
sen examples, will be of much greater use, and it is for such that 
we write. 

Every change which takes place in the material world, must be 
accompanied by mo^ton; for it is evident, tliat if all the masses, and 
all the particles of matter, in the universe, were to retain their re- 
spective places, there could be no change, either in the nature, or in 
the situation, of those bodies of which it is composed. To ascertain 
the laws of motion, and to account for the changes produced by it, 
are the objects of both Mechanical Philosophy, and Chemistry, but the 
kinds of motion of which they take cognizance, differ m)m each 
other, and are governed by different laws. 

Mechanical Philosophy, is that branch of science which explains 
the changes in bodies that result from those sensible motions, which 
take place in masses of matter. 

Chemistry, is that branch of science which examines into those 
changes in the nature and composition of bodies, which result from 
motion among their constituent particles^ 

By a mechanical force, or power, is intended that by which any 
portion of matter may be removed from one place to another, but 
which cannot produce any change in the nature of the body. Gravi- 
tation, animal strength, and the matter of heat, are among those forces, 
which are perpetually acting in the operations of nature, and in the 
machines constructed by man. Cutting, breaking, and grinding, are 
some ^of the numerous changes produced by mechanical force : but 
after they have been carried to the utmost, they effect no change in 
the nature of the substance subjected to their action, although they 
may alter its shape and size, and remove it from its place. Suppose, 
for example, a piece of lime to be ground to powder ; every particle 
of this powder, however minute, would still continue to be a particle 
of lime ; yet we know lime to be a compound body ; that is, we know 
that articles of different natures, are combined together to form it ; 
but these articles are so united, that no mechanical force can sepa- 
rate them. The same reasoning would apply to wood, which is com- 
posed of several simple ingredients ; and in fine to substances, gene- 
rally. 

We have said that the motions which result from mechanical force, 
take place in masses of matter; bv the term mass, we mean any sen- 
sible portion, however large, or however minute ; and even were it 
supposed to be so small, as not to be a sensible object, yet if it was 
admitted to consist of two only of the smallest atoms in nature, it would 
still come under our idea of mass. Thus a mountain of limestone, or 
a particle of the same rock, so small as to float in the atmosphere in 
the form of dust, are still bodies of the same nature, differing from 
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each other in size, alone. The motion in the air by which the dust i« 
wafted from place to place, or that commotion in the interior of the 
earth by which the mountain may be overthrown, are mechanical 
forces, and their effects are purely mechanical. 

Besides these changes in the size and shape of matter, or in the 
place, which it occupies, and which we witness in the operations of 
Dature, or see 'produced by the efforts of art, and are, in either 
case, effected by forces which we estimate by weight and by velo- 
city, we constantly witness other changes in matter, which it is evi- 
dent must be governed by different laws, because we find that those 
laws which guided us in our calculations on mechanical changes, 
here lend us no aid, when we attempt to apply them ; these are 
changes in the nature of a body, and not merely in its form, or place. 
We frequently see one kind of matter transmuted, as it were, into 
another, and even sometimes seem to lose its very existence; these 
are the changes which are denominated chemical, and are the object* 
of investigation which belong to chemical philosophy. 

What we mean by this transmutation, will be evident from a few 
examples. A bright piece of iron, exposed to the action of air, and of 
moisture, will gradually lose its metallic lustre ; its surface will as- 
sume a brown, earthy appearance, which we call rust; by degrees this 
change will be propagated through the whole substance of the metal, 
and tnen it will not only have lost its lustre, but its tenacity will be 
destroyed, and a slight effort only will be required to reduce it into 
powder; it is in fact no longer iron, but may as correctly be denomi- 
nated an earth, as a metal. Motion however must have taken place, or 
BO alteration could have been produced. 

From the same ground, nourished by the same water, and acted 
upon by the same atmosphere, grows a g;reat variety of plants ; some 
iMitritious, others poisonous ; some sapid and odorous, others taste- 
less^ and without smell, and in fact, notwithstanding their coramuu 
origin, possessing a contrariety of properties, which might indicate 
tlie most entire dissimilarity. It is not in their common origin alone 
however, that they resemble each other, fornotwithstanding the differ- 
ence of their properties, they are, when subjected to analysis, all 
found to consist of the same essential ingredients ; and when they 
undergo the vegetable fermentation, and spontaneously decay, they 
all return again to the state of soil, or manure ; which manure, de- 
rives no peculiar property from the kind of plants from which it had 
been obtained. Some substances, we have said, seem to lose their 
existence; our candles, and the articles used as fuel, justify this re- 
mark,' in their combustion ; and although it may be proved that hot 
a particle of matter is lost, yet our tallow, our coals, and our wood, 
no longer exist as such, but have changed into cir, and into water^ 
leaving only a small residuum of er.rthy matter. We might extend 
our catalogue of examples through all the substances which exist in 
the world; for if compound, they are liable to dec(»mposition, and if 
simple, they are capable of uniting with other bodies, and of producing 
new substances. These changes are all chemical, as indeed, is every 
change, whether produced naturally, or by art, which cannot be ac- 
counted for upon mechanical principles. 
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Every substance in nature, maj, therefore, become an object of in- 
vestigation, both to the mechanical and the chemical philosopher, and 
there is but little difficulty in determining^ to which department of 
science, any change in matter belongs; or whether a man is engaged in 
a mechanical or a chemical art. It must be noticed, however, that the 
mechanical and the chemical powers, in a great number of instances^ 
operate together, and that, consequently, they must both of them be 
considered, in the explanation of many phenomena. 

We will now name a few of those arts which are properly deno* 
minated chemical, and we persuade ourselves, that we shall thea 
have said enough to render the distinction which we have been con- 
sidering, clear to every one. 

Brewing, distilling, soap making, colour making, dying, bleaching, 
calico printing, varnish making, the manufacturing of pottery, glass 
making, extracting metals from their ores, forming alloys, soldering, 
plating, gilding on' metals, refining, tanning, the making and purify- 
mg a vast number of saline bodies, such as common salt, nitre, alum, 
copperas, blue vitriol, sugar of lead, &c. &c. These are a few of the 
arts, denominated chemical, because in the practice of them, new sub- 
stances are produced, diifering essentially in their properties from 
those of the materials employed, and therefore effecting changes not 
to be explained upon mechanical principles. 

We have now entered upon a subject which is no small favourite 
with us, and to which we have devoted much of our attention. It is 
probable, therefore, that " The Artisan" will rarely appear without 
bringing some intelligence relative to chemistry, with a view to ren- 
der its language, and its facts, accessible to those who have a high in- 
terest in becoming familiar with them. 



Mr. Marcus Bull has just published a new edition of '^Experi- 
ments to determine the comparative quantities of heat evolved in the 
combustion of wood and coal," &c. which appeared in the 5th No. of 
our first volume. To this new edition are prefixed some valuable 
preliminary remarks and estimates, which we now present to our 
readers. 



Preliminary Remarks^ with observations and estimates^ tending ta 
manifest the importance of the subject treated of in the Essay on 
Fuel^ fyc, — ^By Marcus Bull. 

From the acknowledged difficulty of obtaining rigid accuracy in 
researches, having for their object so subtle a principle as caloric ; I 
had anticipated, tnat objections would probably be made against some 
part of the apparatus employed in my experiments, tending to inva- 
lidate their results. 

Notwithstanding the severe examination to which my experiments 
have been subjected since their publication, the only objection urged 
against their accuracy, which may be considered as entitled to any 
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serious attention, is, << that the, surface of the walls of the exterior 
room, though the air in it be maintained uniformly at one temperature^ 
presents for the heat radiated from the surface of the interior room, a 
refrigerating medium of inconstant power ; in consequence of the va- 
rying temperature of the atmosphere:" or in other words, that, ** the 
surface cannot be maintained at the same temperature as the air in 
contact with it, during the ordinary changes in the temperature of the 
atmosphere." This objection I have recently subjected to th^ most 
rigid, and delicate test ; and that at a period when the difference in 
the temperature of the atmosphere, and that of the room, was double 
in amount to any which occurred during: my course of experiments ; 
using instruments, similar to those which have been employed, to de- 
tect the existence of heat in the rays of the Moon, anu with similar 
results, as to amount, there being no appreciable inconstancy disco- 
verable in the refrigerating medium. Tnese experiments were per- 
formed in the presence of a number of scientific gentlemen, who will^ 
if necessary, corroborate the accuracy of this statement. 

To place the subject treated of in the following pages, in a more 
popular, and striking point of view, I have recently ascertained with 
as much accuracy as was practicable, the Quantity and value of the 
different kinds of fuel, already brought to Pniladelphia, to supply its 
consumption in domestic economy, and for all other purposes, from 
March, 1826, to March, ISST. The quantity of wood was ascer- 
tained from the official returns made to the City Treasurer, by the 
corders, upon the public landings, and also from the private accounts, 
and estimates of the corders upon all the other landing in the City 
and Liberties. The quantity of foreign coal was obtained from the 
Custom House books, and that of the remaining coals, from the most 
authentic sources within my reach. 

Estimate of Wood and Coals^ required for the consumption of Phila- 
delphia, from March, 1826, to March, 1827. 

D.C. 

140,150cordsof Wood, average price - - - 4 50 630,675. 

25,545 tons of Lehigh and Schuylkill coal* at - 7 00 178,81 5. 

320,000 bushels of Fine Charcoal - - . - 10 32,000. 

95,000 do. of Richmond Coal - - - - SO 28,500. 

30,465 do. of Liverpool Coal .... 33 10,053.45 

aJ880,043,45 



The population of the City and Liberties of Philadelphia, at the 
present time, may be estimated at 125,000. t By dividing the whole 
cost of fuel (880,043.45) by the number of inhabitants (125,000) we 
obtain S7.04 as the average cost of fuel for each inhabitant, suppos- 
ing the consumption to be equal ; but as this is not the case, it is not 

* The whole quantity of coal sent irom these mines to Philadelphia, in 1826, 
was 47,545 tons, of wluch 22,000 tons were sent abroad. 

f The.population of the city and liberties, by the census for 1810, was 92y247» 
and for 1820, 108,116. 
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my intention to apply this calculation individually, but to large por- 
tions of the community. Supposing each article to be sold at its true 
comparative value, we may infer, from the foregoing calculation, that 
the quantity of fuel required in Philadelphia, for every purpose, 
would be nearly supplied by 125,000 tons of Lehigh or Schuylkill 
coal, or one ton for each inhabitant.* If we look prospectively to the 
early period, when these coals may be expected to be furnished at 
95 per ton, their substitution for other kinds of fuel, in all c&ses 
where it is practicable, will become a matter of general interest. 

The climate of Philadelphia is, perhaps, a fair average of that por- 
tion of the Atlantic States, from Maine to Georgia. If we suppose 
that its consumption and prices for fuel, are also fair averages, for 
the inhabitants residing in those States, near tide water, we may ex- 
tend our calculations with some degree of accuracy, beyond our own 
fire- sides. 

From the Census of the United States for 1820, we find that the 
whole population was 9,638,226, and that the Atlantic States from 
Maine to Georgia, both inclusive, contained 7,151,959, of which num- 
ber about 2,500,000 resided within ten miles of tide water. The 
'same district of country may now be supposed to contain 3,000,000 
of inhabitantsjt which, multiplied by the cost of fuel for each inhabi- 
tant of Philadelphia, (say 7cloIlars,)we obtain 2:1 millions of dollars, 
as the cost of fuel for these inhabitants, for one year. This portion 
of the United States, will, it is presumed, at no very distant period of 
time, be principally supplied with fuel from the coal mines of Penn- 
sylvania, and at an estimate of one half the required quantity, will 
consume 1,500,000 tons, annually: which, at j^5, will amount to 
JJr,500,000. 

If we suppose the United States to have increased 20 per cent, 
since 1820, tney contain at the present time 11,565,871 inhabitants, 
and if we estimate the cost of fuel for the remaining 8,565,871, at 
$3 50 for each person, these numbers being multiplied by each other, 
we obtain j829,980,548, which being added to the 21,000,000 as the 
cost for the 3 inillions before stated, we have an aggregate cost of 
1^50,980,548 for the fuel consumed in the United States, for all pur- 
poses, during one year. 

The following statement of the consumption of fuel in London, 
and its environs, for one year, is made for the purpose of comparing 
it with the consumption of Philadelphia, in the proportion 01 their 
respective population. 

From an official account, it appears, that there were imported into 

• Thege coals, as brought to market, are probably of the same value in equal 
weights, although a slight variation was found in my results, from the speci- 
itiens experimented upon. 

f I find by calculation from the enumerations in 1790, 1800, 1810, and 1820, 
that the rate of increase between those periods, was as follows. From 1790 to 
1800, 35 per cent., 1800 to 1810, 36.4 per cent, 1810 to 1820, 33.1 per cent.; 
at which latter rate from 1820 to 1826 inclusive, gives 19.8 per cent., say 20 per 
cent., or an increase of 500,000 inhabitants in 2,500,000, msLking an aggregate 
of 3,000,000 as above stated. 

Vol. III.— No. 1.p-^anvaiit, 18£r. 7 
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London durifig the rear 1824, 1,505,021 chaldrons of coal, to stipplj* 
the consumption or London and its environs, which, at that time, 
were estimated to contain 1,500,000 inhabitants. This auantity 

?;ive8 very nearly one chaldron, or ^36 bushels, of Newcastle coals 
aver^ cost 48 shillings, or S 10.67) for each person ; and the quan- 
tity of heat evolved from the combustion of which, is only equal to 
that from 20 bushels of Lehish coal. Now we find that in Philadel- 
phia about one ton, or 28 bushels of Lehigh coal, may be estimated to 
be required for each person ; the proportion therefore between the 
two places for each inhabitant, in quantity, is. as 20 to 28, and in 
cost, as 10.67 to 7.04. The discrepance in the quantity, may be at- 
tributed to die milder climate of London during the winter season, 
and to the greater frugality of its inhabitants, in the use of fuel, both 
in the arts, and in domestic economy. 
PhUaddphioj January 1, 1827. 

The foUowing notice ia extracted from Prof eeeor Silliman^BJoumaiy 
Vol. xi. No. 1. p. 98. 

I have been just favoured with a copy of a Memoir, by Mr. Marcus 
Bull, read before the American Philosophical Society of Philadelphia, 
April 7, 1826— entitled : 

** Experiments to determine the comparative quantities of Heaty 
evolved in the combustion of the principal varieties of wood and coal, 
used in the United States for Fuel; and also to determine the compa- 
rative quantities of Heat lost by the ordinary apparatus made use of 
for their combustionJ^^ 

This memoir is the result of a long course of experiments, evident- 
ly conducted with great care and skill. It is replete with interesting 
information, and is to be regarded as one of the most important con- 
tributions of science to the arts and to domestic economy, which has 
been made for a long time in this country. It is worthy of being 
carefully studied, both by scientific and practical men, and for the 
sake of the latter class, it might be well if an analysis of this elabo- 
rate and detailed paper, presenting, in a lucid and concise form, the 
practical important results which have been obtained by Mr. Bull- 
were prepared for extensive circulation. 



FROM THE GLASGOW MECHANICS' MAGAZINE. 

ESSAYS ON MATHEMATICS. 

By the late Mr, John Cross, Teacher of Mathematics^ Glasgow. 

No.L 

The word mathematics originally signified discipline or learning, 
(science ;) but it is now appropriated to that science which teaches 
the comparison and mensuration of magnitude.. It has also been 
termed tne science of quantity, and in this view, the objects to which 
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it may be applied are equallj numerous and various as the objects 
• of our senses ; for whatever is the object of our senses, is capable of 
being considered, either with respect to its number, its extension, or 
its quantity. 

^ Mathematics are divided into pure and mixed. 

Pure mathematics considers magnitudes generaiir, simply, and 
abstractedly, without any relation to matter or sensible oojects.— 
Under this class are comprehended, 

1, Arithmetic, or the art of numerical computation ; 

2, Geometry, which teaches us to measure extension ; 

S, Analysis, or the comparison and calculation of magnitudes in 
general ; 

4, Mixed geometry, or the combination of seometry with analysis. 

Mixed matnematics borrow from physics, that is natural philoso- 
phy, one or more incontestable experiments, and then, by a demonstra- 
tive chain of reasoning, they deduce, from established principles, 
conclusions as certain as those of pure mathematics.-*Under this 
division are comprehended, 

1, Mechanics, the science which treats of the effect of moving 
powers, or forces, and the laws of motion ; 

2, Hydrodynamics, which explains the motion of fluids, and the 
laws of their action ; 

3, Astronomy, which considers the revolutions and various phe 
nomena of the sun, moon, and other heavenly bodies ; 

4, Optics, the science of vision, including the properties of light 
and colours ; 

5, Acoustics, the theory of sounds. 

Mathematics have also been divided into speculative and practical ; 
a division which applies l;>oth to the pure ana mixed. 

Speculative matnematics inquires after knowledge which it is pro- 
posed to attain, and simply contemplates the truth or falsehood of 
what is asserted. 

Practical mathematics is the application of the speculative, and 
show^ how to perform something useful or advantageous to mankind. 

It is not possible to fix the origin of mathematics with precision, 
though we are able to affirm that it goes back to the remotest ages. 
Josephus asserts that they were studied before the flood ; that the 
sons of Seth were observers of the heavens ; that they built two pil- 
lars, the one of brick, the other of stone, to commemorate their dis- 
coveries, and that Abraham taught tl^ese sciences to the Egyptians, 
who, however, there is reason to suppose, were acquainted with the 
science previous to the period of the Patriarch's sojournment among 
them. The most certain and best established opinion is, that the 
mathematics be^n to acquire a certain solidity almost at the same 
period among the Chaldeans and Egyptians, the two most ancient 
people known in history. 

The magi, or priests of Egypt, directed by the laws of their insti 
tution to study and collect the secrets of nature, were become the 
depositaries and dispensers of all human knowledge; but the;^ hare 
been blamed with involving their discoveries in injrstery. It is i^aid 
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that Tliales travelled into Egypt aboat 600 years before Christ, and 
brought the mathematical sciences into Greece ; and, whether this be 
true or not, it is only from this time that we have any certain ac- 
counts of them. 

With the mathematics of the ancients we are acquainted only 
through the writings of the Greeks, and we do not possess the neces- 
sary docun^ents to estimate the instruction which these derived from 
their intercourse with the more eastern nations. We know, however, 
that as sqpn as the mathematics took root in Greece, their progress 
was rapid, and the Grecians became, in some measure, the preceptors 
of all nations. The elementary bool^s collected and arranged by 
Euclid, have been translated into all languages, and have continued 
for more than 2000 years to be exclusively taught in every matheitia- 
tical school — a certain proof of their excellence. The conies of 
ApoUonius hold an equal rank in what has been called the higher 
geometry. Many other mathematicians laboured in the same field, 
but the most exalted rank in this ledon of honour has been assigned, 
both by reason and fable, to the sublime genius of Archimedes. 

In the accurate sciences which require cool attention, silence, and 

{>rofound meditation, the Romans never surpassed mediocrity. Use- 
ess as the means of attaining the first offices of the state, the^ were 
the occupation of a few obscure individuals, remote from the agitation 
of public affairs. The Roman mathematicians were little more than 
translators or commentators of Archimedes, ApoUonius, &c 
• On the death of Theodosius, and the division of the empire, the 
western part was long ravaged, and at length subjugated by barba- 
rians, and soon sunk into profound ignorance; while the eastern 
schools were wholly employed in theological disputes. The accurate 
sciences had taken refuge in the Alexandrian museum, (almost the 
oaly refuge they had left them,] which was founded by Ptolemy 
Philadelphus, about 320 years before Christ- Here the mathematics 
flourished near ten centuries. But of this asylum they were deprived 
about the middle of the seventh century, when the Arabs, conducted 
by the successors of Mohammed, spread carnage and devastation 
through the east, the museum and library of Alexandria were destroyed. 

However, though the chain of mathematical discovery was broken 
by this fatal catastrophe, a few links remained, which this nation of 
destroyers, softened by the charms of peace, strove to collect and 
unite afresh. In less than a century we find the Arabs cultivating 
astronomy, and their taste for a particular science gradually extend- 
ed to all the branches of knowledge. For the space of seven hun- 
dred years, the mathematics flourished in the extensive dominions 
of the caliphs; by the Moors they were carried into Spain, and spread 
over the rest of Europe. And the Arabs rendered essential service 
by their translations of the works of the ancient Greeks, with some 
of which we are acquainted, only through the medium of the Arabic 
version. 

The conquests of the Turks brought back ignorance and barbarism, 
on the delighttul countries which the Arabs inhabited^ and extin- 
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eukhed tiie lamp of science which had long glimmered with fading 
lustre in the dissolute and desolated ph)vinces of the eastern empire. 
At the taking of Constantinople by Mohammed II. a persecution 
arose a^nst artists and men of learning, bj which many of them 
were destroyed ^ but some escaped, and carried with them the re- 
mains of the mathematical sciences into Italy, France, Germany, 
and England, countries in which a taste for literature had aineady 
be^B to take root 

From this period, all the branches of the mathematics made rapid 
progress. Tne improvements of the modems have put us in posses- 
sion of an infinite number of problems, inaccessible to the ancient 
geometricians. The ancients have given us nearly the whole of what 
has been termed pure or speculative geometry, few additions have 
been made to the fundamentals of the science— most of the modern 
works on plane geometry, or the conic sections, are compilations from 
theirs ; but the moderns have improved arithmetic. The ancients 
knew little, if any tiling of algebra, and we claim the sublime inven- 
tion of fluxions as our own. We have applied the mathematics to 
the improvement of practical arts and sciences, as mechanics, projec- 
tiles, gunnery, astronomy, and optics, far more extensively than they; 
and they were ignorant of the combination of analysis and geometry 
which we employ. 

But let it not be supposed that the moderns have surpassed the an- 
cients in genius. It is probable that the discoveries which they 
made, required, in the infancy of science, intellectual exertions as 
great as any modern improvement. The most important improve- 
ments in science have always been preceded by gradual advances. 
The discovery which astonishes when it is announced, can often be 
traced througn many previous steps which all contribute to bring it to 
light; and the wonder that it should not have been sooner made, is 
often greater than the surprise which it occasions. 

We are possessed of instruments, which are equally just, whi«h 
arrive, by a shorter process, at the end proposed; but we are infe- 
rior to the ancients in pure geometry. If Archimedes were to return 
to this earth, with all the wondernil attainments he possessed, he 
would be obliged to subject himself to a long course of study before 
he could place himself on a level with Newton; yet Newton lamented 
that he had too much neglected the strict geometrical reasonings oi 
the Syracusan sage. 



On the coral reefs and islands of Australasia and Polynesia. 

Throughout the whole range of the Polynesian and Australasian 
Islands, there is scarcely a league of sea unoccupied by a coral reef, 
or a coral island ; the former springing up to the surface of the water, 
perpendicularly from the fathomless bottom, "deeper than did ever 
plummet sound," and the latter in various stages, from the low and 
naked rock, with the water rippling over it, to an uninterrupted forest 
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of tall trees. " I have seen," says Dalrjmple, in his Inquiry into the 
Formation of Islands, <^the coral banks in all their stages; some in 
deep water; others with a few rocks appearing above the surface; 
some just formed into islands, without the least appearance of vege- 
tation ; others with a few weeds on the highest part ; and lastly, such 
as are covered with large timber, with a bottomless sea, at a pistol < 
shot distance." In fact, as soon as the edge of the reef is high enough 
to lay hold of the floating sea-wreck, or for a bird to perch upon, the 
island may be said to commence. The dung of birds, feathers, wreck 
of all kinds, cocoa-nuts floating with the young plant out of the shell, 
are the first rudiments of the new island. With islands thus formed, 
and others in the several stages of their progressive creation, Torres' 
Strait is nearly choked up; and Captain Flinders mentions one island 
in it covered with the Casuarina^ and a variety of other trees and 
shrubs, which give food to paroquets, pigeons, and other birds, to 
whose ancestors, it is probable, the islp-nd was originally indebted 
for this vegetation. The time will come — it may be ten thousand^^ 
or ten millions of years, but come it must — when New Holland, and 
New Guinea, and all the little groups of islets, and reefs, to the 
north, and north-westof them, will either be united into one great con- 
tinent, or be separated only with deep channels, in which the strength 
and velocity of the tide may obstruct the silent and unobserved agency 
of these insignificant, but most efficacious labourers. 

A barrier reef pf coral runs along the whole of the eastern coast of 
New Holland, ^' among which," says Captain Flinders, "we sought 
fourteen days, and sailed more than 500 miles, before a passage could 
be found through them out to sea." Captain Flinders paid some at- 
tention to the structure of these reefs, on one of which he suffered 
shipwreck. Having landed on one of these new creations, he says, 
^ we had wheat-sheaves, mushrooms, stages horns, cabbage leaves, 
and a variety of other forms, glowing under water, with vivid tints of 
every shade betwixl green, purple, brown and white." " It seems to 
me," he adds, " that when the animalcules, which form the coral at 
the bottom of the ocean, cease to live, their structures adhere to each 
other, by virtue, either of the glutinous remains within, or of some 
property in salt water; and the interstices being gradually filled up 
with sand and broken pieces of coral washed by the sea, which also 
adhere, a mass of rock is at length formed. Future races of these 
animalcules erect their habitations upon the rising bank, and die in 
their turn, to increase, but principally to elevate this monument of 
their wonderful labours." He says that they not only work perpendi* 
cularly, but that this barrier wall is the highest part, and generally ex- 
posed "to the open sea, and that the infant colonies find shelter within 
it. A bank is thus gradually formed, which is not long in being vi- 
sited by sea-birds; salt-plants take root upon it, and a soil begins to 
be formed ; a cocoa-nut, or the drupe of a pandanus, is thrown on 
shore: land-birds visit it, and deposit the seeds of shrubs and trees; 
every high tide and gale of wind addsomethiug to the bank; the form 
of an island is gradually assumed , and last of all, comes man to take 
possession. 



Digitized by 



Google 



AMERICAN MSCHANICft^ If AOAZINS. 5$ 

If we should imagine one of these immense coral reeft to be lifted 
up by a sub-marine volcano, and converted into an insular, or conti- 
nental ridge of hills, such a rtdge would exhibit most of the phenomena 
that are met with in hills of lime-stone. — Glasgow Meeh. Mag. 



Hints to Paviera. By Colonel F. Macironi. 

In our 137th number, we gave a brief account of a plan, by Colo- 
nel Macironi, for improving the pavement of London, (as well as 
other cities,) by means of pressure applied in three different stages of 
the work; first, to harden the ground previously to laying the stones; 
second, to fix and depress them when laid; thirdly, to equalize and 
perfect a pavement aiter it has been some time in use, by applying 
the pressure only on the protuberant parts. We have since been 
favoured, by Cot. M., with a copy of the pamphlet, from which th'at 
account was taken; and as only a few copies of the same were printed, 
for private distribution, we feel happy in having obtained the au- 
thor's permission to reprint, for the use of our readers, all that part 
of it which was not included in our former extract. It will be found 
to contain much useful information, and sensible remark. 

[Editor London Mech. Mag. 

** However true it may be, that an observant traveller cannot fail 
of being struck with admiration at the excellence of the turnpike and 
other roads throughout this country, he must, at the same time, be 
very much surprised at the badness of the carriage pavement^ even of 
the principal streets of this astonishing metropolis. It is difficult for 
him to understand how, in a country where every^mechanical art is 
best understood and actually applied to the most useful purposes — 
where ingenuity, guided by science, is ever on the research, and ever 
sure to be rewarded for each fresh improvement — ^how, in the very 
capital of such a country, the carriage pavement should be, perhaps, 
worse than that of any other metropolis m Europe? It is, to oe sure, 
justly boasted, that this city enjoys the advantage of commodious 
and matchless foot-paths, and that the existence and goodness of 
such foot-paths is, in one point of view, of more general convenience 
and personal comfort, than that of a perfectly level and easy car- 
riage pavement, inasmuch as the safety and convenience of the thou- 
sands who walk,* should be preferred to that of the dozens who ride 

* It appears somewhat surprising^ and anomalous, that in this most aristo- 
cratjc of all countries, so much attention should have been bestowed ou the con- 
struction of footpaths. In monarchical f^nce, no such accommodation was 
ever thought necessary for the ** eanaiUe,** who, consequently, are left to scram- 
ble out their way in the mud, amongst the carriages, and under the hoofs of 
" their excellencies' ** horses. 

Even at Bagdad, Aleppo, and Damascus, there art commodious footpatlM to 
a considerable distance beyond tha suburbs! 
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in their carriages. But, in a citj like this, teeming with life and ac- 
tivity, tliroughout which so many thoasand public conveyances per- 
petually travel at so rapid a rate, the state of the carnage paxe- 
ment must surely be a matter of very great importance. 

Previously to pointing out what I conceive to be the most advanta- 
geous method of improving the carriage pavement of London, I 
think it will be expectient to offer a few observations on the nature 
and construction of such pavements on the continent, as are most re- 
markable for their excellence and durability. 

The ancient Roman paved roads, such as the Via Appia, the Sa- 
bina, the Flaminian, Emilian, &c. &c., first^laim our attention. Of 
these, there are still tracts of many miles in perfect repair in southern 
Italy, especially in the neighbourhood of Rome. A good foundation of 
gravel, broken limestone, or of basalt, was sometimes applied, where 
the nature of the soil required it. It is unnecessary to mention the 
causeways of solid masonry over which they were at times carried, as 
such causeways, in certain situations, were as indispensable as they 
would be at the present day under the same circumstances of locality. 

The stones composing the pavement of these roads are uniformly 
of basalt,* of a polyangular shape, containing, on an average, about 
four or five feet surface, and about twelve or fourteen inches in depth 
-or thickness. They are generally more or less slightly pyramid ical, 
and placed with the base or broadest surface uppermost.! It is by no 
means in every instance, as is asserted, that these stones are laid in 
a bed of mortar^ in many situations I have found it otherwise.:^ Nei- 
ther are their ed^es chipped with any great nicety; the juxta-position 
is, however, well contrived, and indeed very remarkable; for al- 
though they vary ad infinitum in shape, angles, and more or less in 
size, they are fixed together as though each had been expressly cut 
for its situation. 

It would appear, that in many places large tracts of these roads 
have been intentionally destroyed, either for the sake of the materials, 
or for the purposes of war andf devastation; other portions have, in 
the lapse of ages, disappeared with the gradual changes to which 
the surface of this earth is subject, especially in inhabited districts, 

• The preference ft)r basalt was so decided, that where the roads, for instance, 
traverse the Appenines, composed of marble and the hardest limestone, basalt 
has still been used, though it must have been conveyed thither at a g^at ex- 
pense. In some instances, however, I have observed a single Une of large mar- 
ble or limestone blocks applied as an edging or << curb'' to the basalt. 

I am inclined to believe, that this exclusive use of basalt is attributable to its 
being, although harder, less slippery than marble or limestone. I have parti- 
cularly remarked in the town of Caserta, where some of the streets are paved 
with limestone, and the rest with basalt, that the former alone are most incon- 
veniently and dangerously slippery, although both kinds of stone are cut and 
laid in a similar manner. 

f I should, however, recommend the upper And lower surfaces to be equal. 

% In most cases no more mortar was used than was suflicienf to fill up the in- 
terstices, wh^ch, fi'om Uie shape of the stones, were wider below than at the 
•urfiice* 
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when barbarism rapidly succeeds civilization, or civilization, barbar* 
isra. Such portions, however, as have been left to contend with the 
mere wear and use for which they were constructed, some two thou- 
sand years ago, are in as good order and preservation as ever. 

The pavements, most similar in construction and solidity to the 
ancient Roman, are the modern Neapolitan. The stones of these are 
also of basalt; but, in lieu of being polyaneular, they are rectangular 
quadrangles, mostly squares, generally of about four feet surface, 
and six inches in thickness. The sides are very accurately wrought, 
as well as the surface, which is left as rough as is consistent with a 
good level. These stones are laid in a thick bed of the best Puzzo- 
lana mortar, and always so arranged that the lines of junction are 
never parallel with the line of road, but cross it diagonally. This 
pavement excels in evenness and level; is very permanent, but ex- 
pensive, and liable to become dangerously smooth, which renders it 
necessary, from time to time, to cut grooves on its surface. The 
city of Naples being admirably provided with sewers and sub-ways 
of tlie most solid construction, the necessity for disturbing the pave- 
ment very seldom occurs, so that the expense, though great, is pretty 
much confined to the first laying. 

The pavement of modern Home is also of basalt. The stones are 
parallelograms of about two cubes in length; and on being set up 
endways, they present about ten inches square svfrface. Although 
they are accurately cut, and equal in size, they are simply fashioned 
by a few skilful blows of the hammer. More mortar is used in the ' 
construction of these pavements than even in the Neapolitan. I 
have observed the bed of the best Puzzolanamortar, on which they 
are laid, to be above a foot thick.* Rome being provided with the 
most extensive and complete sewers and sub-ways of any city in the 
world, its pavement, or, as it may be called, this horizontal wall, has 
likewise very seldom any occasion to be disturbed.t 

I believe it will be found that the level of most cities has a ten- 
dency tou gradual rise; as more materials are introduced into them 
than are ever taken out again. The numerous sackings, burnings, 
and subversions endured by Rome in the barbarous wars of the lower 
empire, and the "good old times" that followed, have produced ai 
considerable rise in its level. This has necessarily been greater iui 
the lower parts between the celebrated seven hills, whose relative 
elevations have diminished proportionately. Thus the famed Tar^* 
• 

• When the RoTnan or Neapolitan pavement is fresh laid, care is taken to co^ 
ver it a foot deep with earth or rubbish, to protect the mortar, until it is set, fronjt 
the jars of the carriages. 

t At present there are in Rome but few streets which exhibit the ancient po- 
lyangular pavement. In most parts of the city it lays at the depth of from eight 
to twelve feet beneath the present surface. The accumulation over the whole 
extent of the Forum Trajanum, which was cleared away by the French in 1813, 
was, on an average, about twelve feet. That over the Fonun Romanum, situat- 
ed between the Mons Capitolanus and Mons Aventinum, watst'dl greater. 

Vol. III.— No. I.-tJakua^ky^ I8«r. ^ 
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peian rock, or precipice, on the south side of the capito), has by 
the process of subtraction from the top, and addition to the bottom, 
during more than two thousand years, been reduced to less than forty 
feet in height. 

[to bx coktivvbu.] 



FURTHER HINTS TO PAVIERS. 

The following is the extrctctfrom Colond Macirone^s pamphlet^ pub- 
lislied in the Mechanics^ Magazine, and to which reference is madB 
. at tlie beginning of the preceding article. 

My expedient is pressure, which may be applied in three different 
stages of the work^ first, to harden the ground previously to laying 
the stones; second]^, to fix and depress them when laid 5 thirdly, to 
equalize and perfect a pavement aiter it has been some time in use, 
by applying the pressure only on the protuberant jfMirts. 

The macnine 1 propose for the above purpose is similar to a pile- 
driver of the lesser kind; the weight being drawn up by a rope pass- 
ii^ over a single pulley wheel at the top of the slide shafts, and ter- 
minating on the other side, in a cluster of smaller ropes or cords, one 
for each of the six, eight, or ten men employed to work the machine. 
The weight, or ^^ monkey," as I believe it is called, is rsused by 
simultaneous hauls of the men, and let fall again by similar alternat- 
ing movements of relaxation. For my purpose, the weight should be 
of wood, more or less conical, with a fiat circular base of about three 
feet diameter. A solid block of oak, well bound and shod with 
wrought iron, and weia'hing about 5 cwt. would produce sufiicient 
force with very little raising, consequently willi much rapidity, and 
be at the same time perfectly manageable. The perpendicular slide 
shaft and stays, together with the weight, that is to say, the whole of 
this simple machine, is to be fixed upon a quadrangular frame of about 
eight feet by five; and to this frame I would attach four or six pivot 
or castor wheels, of about a foot diameter, by which it might be moved 
with the greatest ease in every possible direction. If tne men who 
work the weight are made to stand upon the frame itself, it may he 
worked uninterruptedly, while it is regularly drawn over the pave- 
ment, faster or slower, repeating or not repeating the blow on the 
same spot, according to the intention and discretion of the superin- 
tendent. 

It surely must be allowed, that the present method of , simply dig- 
ging up the ground to a considerable depth with a pickaxe, without 
any subsequent hardening, can but furnish the stones with a founda- 
tion of very unequal resistance. It is true, that, after laying them in 
this soft bed, they are slightly compressed with a hand rammer; but it 
is obvious, that unless this compression be made equal to that which 
the stones will afterwards have to endure from carts, &c. the surface 
of the pavement must speedily give way, and become tlie counterpart 
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of the unequally dense Bubstratum. Even were the subjacent earth 
quite uniform in its density, or rather, I should say, in its softness, it is 
absurd to expect the pavement can preserve its level, when that densi- 
ty is so far from being sufficient to resist the maximum of pressure it 
is destined subsequently to endure. Were this subsequent pressure 
equally distributed, and ap))lied to every stone, we might tnen ex- 
pect the whole surface to smk together; but as this can never be the 
case* inequality of pressure will speedily produce inequalities of thci 
surface, which must increase in a rapid ^ometrical ratio* To esta- 
blish a permanently level pavement with the materials we are speak- 
ing of, 1 do not say that the subjacent earth must be of a perfectly 
homogeneous density; it is sufficient that it be so compressed, either 
before or after laying the stones, or both before and after, that its 
parts of minimum density be able to resist the maximum of the pres- 
sure it will be subsequently liable to. In layins a new pavement, I 
should advise, first, moderately to compress uie earth, and after- 
wards repeat the ramming on the stones; by which division of the 
operation a degree of density will be obtained, with the application 
of much less power than would be required to produce the same by 
only one application on the surface of the pavement. If at this pe- 
riod the proper quantum of compression has been given, there is no 
fear of any inequalities being formed by the action of the heaviest ve- 
hicles; but I should not thinK it requisite to give a similar density to 
the pavement in every street, there being many through which a ve- 
hicle heavier than a coach is seldom, if ever, known to pass. 

In cases where a street has been already paved in the usual way, 
and when, as is usual in a few days, it has begun to assume its wont- 
ed picturesque unevenness of surface, it may be rendered perfectly 
ana permanently level, without the expense of taking up the stones, 
by the careful application of the machine I recommend. But the 
operation must not be too long delayed, for inequalities once formed, 
must necessarily increase with accelerated rapidity, inasmuch as the 
wheels continue to fall into the depressions with a momentum, which 
progressively increases with the increase of %the depressions. An 
early obliteration of the protuberances will put a stop to the evil, and 
a permanent density be established. 

The exact state of tlie surface of the pavement is rendered remark- 
ably evident and definable when water is thrown upon it; which I 
have had particular occasion to remark, when it has been applied 
abundantly to lay the dust. This I would make auxiliary to the 
after-compressing operation I am now speaking of. The water- 
throwers should precede the machine, and certain men, with a good 
and careful eye, might mark the projecting stones with chalk, as a 
further guide to the action of the compressor. It is also probable 
that the water would, more or less, diminish the friction of the stones 
against each other, and facilitate their descent. I have frequently 
observed, that nearly one half of Piccadilly might be levelled in this 
manner, without the necessity of taking up a stone, except in a very 
few places, where extraordinary depressions have been formed. I 
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do not, however, wish to establish the utility of the method I proposie^ 
on the merits of this second-hand application of it, but mainljr 
upon its application under and upon the stones, at the time of 
laying them. Nothing else will produce a level and permanent 
pavement with the materials at present in use, and consequently 
without increase of expense. With regard to the improvement 
of these materials, it is certain that the more exactly tne stones 
are cut, the better; but this I apprehend must be regulated b^ 
the prescribed latitude of expense: it would be well to take oif their 
convexity, by a few good chips^ from the top or crown of the stones 
that are much worn. But let them be wrought with the most mathe- 
matical nicetv, it will avail nothing in the end, if they are laid accord- 
ing to the soft, uncompressed method of the London paviers. If we 
would have an even pavement, we must either have recourse to the 
deep beds of cement, or the huge stones I have described in the be- 
ginning of this article, with all their expensiveness and other incon- 
veniences; or we must apply to the method and materials already in 
use, the only process which will remedy their evident defects, and 
produce the wished-for result. As to the earth in which the stones 
are laid, I should prefer a mixture of broken gravel, dry rubbish, and 
a little chalk; but this arrangement also, must depend on the expense. 
The quantity of oxide and carburet of iron which forms under the 
pavement, produces a strong tendency in the subjacent mass to indu- 
rate and agglomerate, which would be very greatly accelerated by 
the pressure I recommend. 

It now only remains for me to refer to the principal, or only, objec- 
tion which I can anticipate, might be made to the use of my machine; 
which is, the supposea injury it might occasion to the gas and water 
pipes. It will be very easy to prove in half an hour, by experiment, 
that no such injury can occur. Cast iron pipes, at the depth of two 
feet, would not sustain any injury from the utmost efforts of the en- 
gine, especially if anj care had been taken to lay the finer portion of 
the earth or gravel in immediate contact with them. But this precau- 
tion, I affirm, will be by no means necessary, if the pipes are from 
two to three feet from the surface, which surely is not an unreason- 
able depth* 



On the Management of the Bellows, Tuyeres, and Fuel, in Smiths^ 
Forges. — By Thomas Gill, Esq. 

We have already treated at some length on these important sub- 
jects, still, however, much remains to be said thereon, and we shall 
accordingly continue to add, from time to time, such additional facts 
as may come to our knowledge. 

We mentioned (see Vol. 11. page 59) that Mr. Duncan Campbell 
uses a wider aperture to his bellows and tuyere than is usual, and 
that his tuyere is an inch in diameter, and widens towards the forge 
fire ; to this we may add that he has fitted other tubes to his tuyere, 
by which he can occasionally contract its bore, according to the kind 
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of work he is emplo}red upon ; thus, for small work, as nails for in- 
stance, he contracts it to a bore of onlpr half an inch, and has also an 
additional tube of three quarters of an inch in diameter. 

He was much perplexed latelj, at being unable to excite his fire 
with his usual readiness, in order to heat an article of some bulk, and 
long laboured at his bellows with all his might, but in vain ; at last 
he recollected, that in making some nails he had contracted the 
tujere to half an inch onlj, and accordingly he removed the contract- 
ing tube, and widened it to an inch, when he readilj brought his heat 
up. 

Mr. E. Hazard informed us latelj, that in employing the ArUhra- 
cite, or stone-coal, in the United States, as fuel in smiths' forges, it 
is necessary to increase the bore of their tuyeres to ^n inch and a 
quarter in diameter, when there is no difficulty in using-it. This in- 
formation may prove the means of enabling us to bring the immense 
beds of anthracite in South Wales more generally into use. 

Mr. W. Mason confirms the superior efficacy of wide bellows-pipes 
and tuyeres, in heating large masses of iron or steel in forge-fires. 
He has used them so large a^ an inch and a half in diameter, and with 
the most beneficial effect, in quickly bringing his axle-trees, &c. to a 
welding heat all through, without, as usual, burning away their exte- 
rior surfaces. Neither is the striker who blows the bellows so much 
exhausted, by the great labour of working them to bring up his heats, 
as to nearly *unfit him for exerting his strength with the, hammer, 
as is commonly the case; on the contrary, the bellows with wide noz- 
zles and tuyeres, are worked with much greater ease, than those with 
the usual narrower ones. There will indeed, be some difference 
found, in the heats being brought up much quicker with the wide tuy- 
eres^ but that, surely, can be no objection, either to an industrious 
workman or his employer. 

Mr. Mason informed us, that he was much pleased to witness late- 
ly, the superior management of his fire, by a twisted gun-barrel 
forget. He spread a considerable quantity of fresh Staffordshire 
coal over the whole extent of his hearth, having previously broken it 
into small lumps; and so contrived it, that he always reduced it to 
the state of coke or cinder, before it formed his forge-fire; thus pro- 
ducing its best effects, in heating the barrels to a welding heat. lie 
was continually bringing fresh coal gradually forwards towards the 
fire, so as, by degrees, to consume the bituminous parts of it, and 
finally convert it to the state of coke. 

In the use of sea- coal, or that which possesses a caking or binding 
property, owing to the excess of bitumen it contains, and which ad- 
mirably fits it to form hoUow -fires, Mr. Mason states, that it is abso- 
lutely necessary to feed those hollow-fires with such coal, previously 
reduced to the state of coke or cinder; as, otherwise, great injury is 
produced in the fire, from the sulphur and bitumen contained in the 
coal. 

The following accident occurred, owing to the want of attention, 
or of the requisite knowledge, in a smith at Cambridge, who was late- 
ly repairing an axle-tree. Mr. Mason, to whom it belonged, had not 
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• 

turnecl hia back, to speak to another person, above a minute or two, 
before he.heard a violent hissing noise, and found that the smith had 
nearly burnt the axle in two. 

No doubt the bellows-pipe, and tujcre, of his forge, were both of 
them too small; or else this accident would hardly have occurred. 
The blast beinff always much sharper from such causes, and acting 
partuUhf upon £e bodies to be heated by it [^Tech. Hqtos. 



Onpreserving Tlimipa and their topa^ as tvinter food for Sheep and 
Cattle. By the Rev. T. C. Munnings. Extracted from the Frans- 
actions of the Society for , the encouragement ofArts^ Manufactures^ 
and Commerce. 

It has long been considered, by those who are engaged in farming, 
as a material desideratum, to defend and secure turnips from that 
host of foes with which they have to contend, and more particularly 
to preserve them from the injurious effects of frost, in order to re- 
ceive the full benefit of them as winter and spring food for sheep 
and oxen. 

Dr. Martyn indeed mentions some methods which have been pur- 
sued for the attainment of such an eud; but as none of them have 
been admitted into very extensive practice, it may be presumed that 
they have been abandoned, on account of the difficulty of executing 
the prescribed work; on account of the expense attending it ; or on 
account of its being inefficacious. 

It has twice been my lot to be most flatteringly noticed by the 
society, for my successful efforts in the cultivation, and for the pro- 
tection and preservation of turnips during the winter months; it is 
my earnest wish to give as succinct, but at the same time as clear an 
account as I can of my experiments for such purposes. 

It must be understood, in the first place, that my turnips are drilled 
at the distance of alternate furrows, that my ridges are set out pre- 
cisely the width of fifteen feet, and that each ridge contains exactly 
eight rows of turnips. This being the case, I have at various times 
within the last four years made use of the following methods of pre- 
serving turnips during winter months. 

The first and most simple which I shall mention, was only with a 
narrow-set double-breasted plough, drawn by one horse, to plough 
between the rows, and throw earth each way upon the apples of the 
growing turnips. The advantages of this mode were, a partial plough^ 
ing of the land in the early part of the winter, and a preservatioir 
(almost perfect) of the turnips for spring consumption. 

The second mode which I next invented (I say next invented, be- 
cause the first mode differs from the Northumberland practice ojnly 
in the circumstances of my turnips growing upon a flat surface, in- 
stead of the tops of two furrow work, and Sierefore more easily de- 
fended with a plough) was first executed by casting away the alter- 
nate rows for autumnal consumption ; thus leaving rows somewhat 
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more thnn a yard asunder, and then with a one-horte tingle-breasted 
plough moulciing up the same; thus giving to the land the appearance 
of what is called Tops and Balks; each top embracinff and defending 
a row of turnips, and the balks being in the lines m>ni whence the 
turnips were removed. I look upon the advantages of this plan de* 
rived from such seasonable plougning to be similar to those in the 
first-mentioned mode; but as the turnips are covered with a greater 
body of earth, the preservation of them is so much the more perfect, 
because the frost must be more intense before it affects them, and, in 
case of a thaw, is discharged from them more gradually. The third 
mode may easily be conceived, by the following supposition. Let 
the lines 1, 2, 3, &.c. represent the eight rows of turnips growing 
upon a ridge, eight being the most convenient number of rows for the 
easy execution of the work. 

1 



8 

Conceive half of these lines to be upon one ridge, and half upon 
another; in that case, there will be a furrow between 4 and 5. This 
furrow is to be opened with a double-breasted plough (drawn by one 
horse), which wiu raise mould for the protection of wnat I will call 
the insides of the two rows 4 and 5 ; the rows 1,^3 were then to be 
pulled by one man or woman, and put into the opened furrow between 
4 and 5, with their tops inclined towards 4. In the same manner 
the rows 6, 7, 8 are to be pulled by another man or woman, and put 
into the same furrow, with their tops inclined towards 5. Two or 
three furrows are then to be ploughed, with a one-horse foot plough, 
to the outsides of the rows 4 and 5, and some mould from the third 
furrow so ploughed, shovelled into the apples, and part of the tops of 
the collected rows ; (of this shovelling I think, from what I have done, 
that a ^ood labourer will finish two acres in three days| and the 
ploughing may be then carried on so as to give the lana almost a 
complete earth. 

Of this plan the advantages are so evident as scarcely to need ex- 
planation. Those derived from the ploughing are here nearly complete, 
as three parts out of four of the growing crops are removed from their 
native beds in the very beginning of winter (say sometime in Novem- 
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bei): and, deposited in trenches, continue for a considerable time in 
a state of suspended vegetation. The surface which is then turned 
up will be ameliorated by the frosts between that time and the early 
part of the spring; when, if the weather permit, the land may be 
ploughed back again from the trenches^ and reap the advantages of a 
second earth in preparation for the following crop of corn. The tur- 
nips may, after this second -ploughing, be most easily scattered about 
the field, which maj be enriched by the feeding manure; or they 
may be carted off with so little injury to the land as to leave it in a 
very proper state for immediate sowing. But the peculiar advantage 
of this plan, and a most material one it is, consists in the wonderful 
facility with which turnips so defended may be got at, when those 
unprotected, or protected but in single rows, are fast bound by the 
frost. Here, as the whole of eight rows are collected into a small 
space, if the frost be extremely severe, the land will be kept open by 
the tops of four rows of turnips united in the lines 4 and 5, and being 
easily removed from the top of them, the whole body so collected will 
be exposed in a sound and unfrozen state. 1 conceive that it would be 
an improvement of this plan to use a little straw or haum for the pur- 
pose of covering the turnips before the mould is shovelled over them, 
as it would increase the facility of uncovering them, not only during 
the severity of the winter, but upon the dissolution of frost, and 
would keep them cleaner, and render them easier of access. 

Perfectly efficacious as this mode was experimentally proved to be, 
it failed of giving general satisfaction to the farmers^ who, objecting 
to the shovelling part of it, wished to have the whole of what was 
done confined to the powers of the plough. The last method, there- 
fore, which I have made use of, was practically executed, thus. The 
■eight rows of turnips growing as described in the last mentioned 
mode, were the whole of them pulled, and put as upright and close as 
possible into the trench opened between two ridges, and then len»th- 
-ening the .spindle of a wheel plough, or the pulling -tree of a toot 
plough, so as to enable the off-horse to walk clear and wide of the 
turnips,, they were buried almost entirelvby means of the plough, 
and tne whole of the land was clean-ploughed, at the time of protect- 
ing them. In the beginning of the month of March 1 803, it was satis- 
factorily evident that the turnips were completely preserved, and that 
the land had received the entire benefit of a winter's earth. 

As to the advantages derived from ploughing, I regard this plan 
as very little, if at all superior to the last mentioned ; and however 
the novelty of it, the facility of its execution, or the extreme neatness 
tof its appearance when executed, may powerfully recommend it, I 
do not myself prefer it to the immediate foregoing mode, in which the 
casual advantages of shovelling may be very considerable, and I 
Teally think wiU always be sufficient to defray the expenses of that 
peculiar part of the operation. 
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A description of the Water Wheel and Thrcing Pump^ uted at tkt 
PhUcuielphia Water WorlcSf constructed under the direction of 
Frjederick GrafF) JBsq* 

[With a plate] 

We have in preparation, a short historjr of the origin, process, and 
present state, of the water works, at Fair Mount, which will appeal* 
in an early number of the JournaL These works have been admired 
by all who have seen them, as monuments both of the taste and skill, 
of the persons concerned in the plan and erection of the buildings, and 
in*the construction and execution of the machinery. We now pre- 
sent our readers with a Flan and Section of one of the water-wheels, 
and forcing pumps, engraved for Carey & Lea^s edition of Nicholson's 
Operative Mechanic, from a drawing made by Mr. Graff. The ac- 
companying description will be sufficiently full for those who under- 
stand tlie general structure of hydraulic machinery; and for that por- 
tion of our readers who have not this knowledge, we shall hereafter 
enter more particularly into those details which may be desirable to 
them; and we shall then have occasion to advert again to the accom- 
panying plate, as we shall sive a horizontal section of the puu^ to 
exhibit the arrangement and action of the valves. 

The pump is wnat is called the double forcing pump; producing an 
equal effect in raising water, in whichever direction the piston moves. 
The working barrel is 16 inches diameter in the elear, and the half 
stroke of the pump is 5 feet, giving^lO feet stroke for each revolution 
of the water-wheel, of which there are 13 in a minute* The water 
is forced to a perpendicular height of 96 feet, through nuiins of nearly 
300 feet in length. The quantity raised, by one jpump^ in twen^* 
four hours, is upwards of 1| million of gallons, ale measure. The 
reservoirs are elevated fifty-six feet above the highest ground in the 
city. 

A, plain of the water-wheel. 

B, crank wheeL 

€, connecting rod from the wheel to'the pump. • 

D, plan of the pump. 

£, the forebay, which supplies the wheel and pump with water« 

FF, the gates to the forebay and water-wheel. 



Some account of the Uxte James Cross, a journeymen Weaver^ cfi, 

Paidey, in Scotland, ^i* 

ie 
We have for some time past intended to devote a page or two to: 
the memory of this talented and neglected individual. Tne following- 
account of his merits, and of the treatment which he experienced from, 
those who were enriching themselves by the use of improvements in-5 
troduoed by him in the art of weaving, is extracted from a spirited and. 
interesting article ^^ On the neceenty and the mema of protecting^ 
Vol. hi,— No. 1 .—January, 1837. 9 
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needy genius^'' published in the London Journal of Ms and Sciences, 
for May, 1825. 

Wh^n men lose their lives while engaged in deeds of noble darings 
or in the prosecution of perilous enterprises, undertaken for the ad- 
vancement of science, imagination illumines their graves with a sacred 
halo ; even although they may perish, unseen, in the lonely desert, their 
isetting sun still leaves behind, traces of glory, which, while we mourn 
the departed, afford us some consolation ; but when an individual, 
whom nature has richly endowed, becomes the sport of fortune, and 
ultimately sinks into his dark grave, neglected and destitute, we feel 
poignant and unmitigated regret, at the recollection of his career, and 
nis fate. 

That mass of suffering in Great Britain, which now presses, not 
upon the operatives only, who are dependant on their aaily labour 
for the means of living, but also upon their more wealthy employers, 
was, at the time of the decease of Cross, unfelt, and almost unantici- 
pated ; and were we ignorant of the history of human nature, and of the 
influence on society, of a redundant population, our surprise, when 
reviewing th6 case now submitted to notice, would equal our regret. 
Whilst we rejoice in our own comparative exemption from the mis- 
fortunes which now weigh so heavily upon our transatlantic brethren, 
we should be careful to trace this exemption to its true source. Let 
us not arrogate to ourselves a superiority in virtue, merely because 
we are spared the evils, which result from entailed vice in govern- 
ment, and from an overflowing population. The blessings which we 
enjoy, should call forth our gratitude without exciting our vanity. 
Much of our practical independence, arises from a facility in changing 
Our pursuits, and our places of residence, which is elsewhere unknown; 
and which is one of the blessings consequent on the extent and fer- 
tilify of our country. 

We might indulge ourselves in a continued train of reflection sug- 
gested by this subject, but our readers will probably prefer the nar- 
rative to the essay, and we, therefore, proceed to the extract. 

*' James Cross, the unfortunate and injured sufferer, was a humble 
mechanic at Paisley. At various times he had effected many impor- 
tant improvements in the weaving machinery, used for figured fabrics, 
which, by his unwearied application, he at length brought to such per- 
.fection, as with other great advantages, to render unnecessary, the use 
of draw boys. During the progress of his labours, he was frequently 
encouraged by the manufacturers of Paisley, who saw and fully ap- 
■f predated the value of his genius, with hopes of ample remuneration 
^ for his persevering application. But when the inventions were pro- 
jjpiounced complete, ana more than his little means had been expended 
^jjP arriving at this perfection, his only recompense was the high verbal 
J. approbation of his munificent and benevolent patrons; and that, too, 
^ after they had been entirely satisfied by actual experience of tlie great 
^ -worth of the inventions^ and were daily reccing benefit from them. The 
Board of Trustees for the improvement of manufactures in Scotland, 
awarded poor Cross a hundred guineas, which alone is a convincing 
argument in his favour; but this liberal gift was sunk in the perfec- 
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ting of his invention, and even then the poor victim was involved in 
debt. Unable to sustain such a pressure of accumulated misery, his 
health, previously injured by the privations he underwent to gather the 
means to prosecute his work, gave way to anguish and blighted hopes; 
and after mgre than twelve months lingering in expectation of at least 
a partial fulfilment of the brilliant prospects which had been held out 
to him, he died the broken-hearted sacrifice to avarice and base in- 

fratitude, leaving a young, helpless, and motherless family, to inherit 
is PENURY and his fame. 

it 
** What man seeing this 

** And having human feehng, does not blush 

"And hang his head, to think himself a man?" 

*' Mr. Cross's numerous inventions form a grand aera in the history 
of the art of weaving, and will be admired by posterity when the name 
and the woes of the humble author will have sunk together to obliv- 
ion ; but we can here only give a brief outline of them. So early as 
1804, he first commenced his observations upon the defects of the 
machinery then used for weaving, and almost every succeeding year 
his fertile genius produced some valuable improvement. In 1817-18, 
he made the first working model of his machine for weaving harness- 
work without the aid of draw-bovs, and submitted it to the inspection 
of a number of manufacturers ana operative weavers, who unanimously 
spoke of it with the highest encomiums, 

" This model being on rather a contracted scale, and necessarily im- 
perfect, he was strongly recommended to construct one of larger and 
more serviceable dimensions, and was given to understand, that his 
advisers would cheerfully pay every expense, whether or not his at- 
tempts were successful. 

" Thus encouraged, he proceeded in his labours ; but from many 
untoward circumstances, they this time proved unsatisfactory, after 
incurring an expense of ^18 158. 6d. To defray this, as he had been 
promised, a subscription collected amonsst the manufacturers pro- 
duced £19, 158, 6d, — leaving him a loser of £6, besides much valuable 
time. Notwithstanding these losses and frequent interruptions, from 
his very weak state of health, by persevering industry, during every 
moment's respite from disease, in 1 820, he erected a larger machine. 
This he submitted to a committee of manufacturers and weavers, who 
very highly approved the principle, and warmly recommended a 
meeting, to ' consider the propriety' of remunerating him. 

" A subscription for the purpose of enabling him to prosecute his 
labours yet farther, was the consequence of this meeting, and the 
liberal amount of the collection was £16 78. 6d, from which poor 
Cross had to pay for wages, &c. upwards of £12, With the residue 
he was to ^pro8ecute his labours,^ and maintain his family (then six 
in number, and entirely dependent on himj for five months. Subse- 
quently, being blest with a short return ot comparatively good health, 
and yet undismayed by the pitiful encouragement he received, he 
finished another machine, of more extended and perfect operation. 
This also, he laid before committees of weavers and manufacturers. 
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They were now so fuUj satisfied ef his merits, that tiiey this time 
gave written tesHmontah of their approbation; (one signed by 
eighteen, and another by fifteen indiviauals) and a ^neral meeting 
was called to reconsider the propriety of rewarding him, to which the 
]mblic were invited, by a circular letter vridely distributed. At this 
meeting a statement"^ of the poor sufferer's numerous inventions was 
read, as also the flattering reports of the weavers and manuCEu:- 
lurers, who had witnessed the^operations of the completed machine ; 
and the weavers were examined, who then had it in actual practice. 
A subscription again succeeded this paraije of mock generosity, and 

{produced the magnificent sum of £3 U, 6(/. Such was the noble 
ulfilment of all the enticing presets held out to him-— all the gene- 
rous promises which induced him to sacrifice time and health, which 
might, and would otherwise have been employed advantageously for 
himself and family. 

^ In making the numerous experiments necessary to enable him t^ 
bring the invention to perfection, he expended money and contracted 
debts exceeding 100/. exclusively of me maintenance of his family 
during the long perioil that he was so engaged, and for tiiis, the whole 
recompense he received from the manufacturers, amounted, as we have 
shown, to 31/. 14^. 6d. ! He now became but too fully sensible how 
miserably be had been deluded, and oppressed by all the horrors of 
debts, which he saw no possibility of repaying : harassed by conti- 
nual anxiety, both of body and mind^ and m^ bitter conviction of his 
utter destitution, his energies gave way beneath the accumulated 
mass of wo, his enfeebled nody became the prey of sickness, and hfe 
sunk into a state of entire helplessness. Thus he lingered, the mise- 
rable victim of his own powerful genius, till March, 18£4, when, at 
the early age of 45, he was happily released from further earthly 
trouble. Previously to his death, he had the satisfaction of seeing 
his machine generally adopted by the libercd manufacturors, and se- 
veral mve written testimony of the great benefit they derived from 
it.t The noble donation of the Board of Trustees came to cheer his 

• Extract from the report of the manu&cturers, &c., being the statement al- 
luded to: — 

** Amongst the many improveiDents which Mr. Cross has made for the trade, 
may be mentioned — The Eyed Standard for Gauze Mountings; the Back Hiddks 
for Pressure Harnesses; the Barrel M|u;hine and Harness; the extending Tail 
for double Harness, for contracting the flowers, which in many cases, saves 
nearly one-half the expense of flower lashing, the pressing treddles» not being 
required as foi'merly. 

" These have all been proved to be of great use." 

f Extract from testimonies alluded to: — "The counterpoise, harness, and 
machine, has, in my estimation, a number of decided advantages, too many and 
impor&nt for any commendation on my part In short, and in truth, I am so 
highly satisfied with the invention, that I do prefer it to all others for the same 
purpose, and even to a draxv-boy free ofexperue. 

Signed, WiLUJiai Clakx." 

^ I shall only add, that I am perfectly satisfied with the machine, in all its de- 
partments; that I look upon it to he a highly useful invention, and shall ever 
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latler days also, but it was too late to renovate his worn out irame. 
But for the real beoevolence of one individual, his feurorphaB% 
(three girls and a boj, the last but six years old,) must have become 
entirely destitute, and have sufiered tlie very extreme of want. By 
his humane aid, however, and the employment of the eldest girl as a 
servant in one of the manufactories, as far as the calls of nature go, 
Ijiiey are perhaps as well provided for as many of their neighbours 
in the saaie class, but not one cf them has yet received any educatWH 
whatever^ and unless benevolence again exert itself, there seems no 
possibility of their ever obtaining it?' 



Mode cf Digging a Canal During JProst, 

The Polish General Sokolnicki, has given to the public an account 
of the manner he pursued in making a canal in the middle cf winter, 
when the earth was frozen very deep, for the purpose of draining 
some ground in Poland. 

The canal wks traced out in the autumn witii a strong plough ; the 
borders were dug out three or four feet deep, and the space filled up 
with dung and a considerable quantity of straw ; the surface was also 
divided by the plough into squares of Uiree feet, for the purpose of 
determining the size of the blocks of earth which he intended should 
be removed; and, lastly, he prepared, at certain distances, inclined 
planes, that the sledges might go down to the bottom of the intended 
canal, which was to be four or five feet deep. 

When the winter was set in, the ground sufficiently frozen and 
covered with snow, the excavation of the canal was begun. The 
workmen Were directed to dig, with long pick-axes, trenches running 
horizontally under the frozen ground, and to introduce a ;sledge; 
wedges were then driven into the furrows, tiiat had been made by 
the plough, when the ground was divided into squares ; and the block 
being thus separated, settled upon the sledge, and was drawn away 
immediately, by teams of horses, and placed on the nei^bouring 
fields to serve as manure. 

In this manner he completed in three weeks, at the expense of 
about J^SSO, a canaJ, tor the execution of which, by contract, he had 
been asked upwards of Je4000 sterling. — Mechanic's Weekly Journal. 



YandaPs Calmer and S^rigeralor. 
A patent has been rest obtained by Mr. Yandal for a new construc- 
tion of apparatus for heating and cooling fluids, which a{)pears to be 

feel grateful to Mr. Cross for hift iix4>ortant exertion. I can now work, when I 
please, and I son certain at all times of getting the work well executed. 

Signed, Jas. Flbmtko.** 
"I am ready to declare, witiiout the smallest hesitation, that the machine so • 
completely answers my purpose, that I esteem it infinitely preferable to all 
«^crB> and would not exchan^ it f<M^ any draw-boy whatever, free of all charges, 

Signed, J<iH3r Macfbebson." 
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most effective in its operation, and far exceeding both in simplicity 
and economy any contrivance for the same purpose that we have be- 
fore seen. It consists of two channels in contact with each other, the 
one, for the passage of wort or other heated fluid, the other, for cold 
water. These channels may be made of any breadth, by uniting thin 
plates of copper, but must be extremely shallow, that is the fluids 
must be distnbuted into very thin sheets, and pass over an extended 
surface, the length of the channels being made proportionate to their 
thickness. 

We have seen wort received into the apparatus through pipes from 
the boiler at nearly a boiling temperature (170° Fahr.) and the cold 
water conducted into the other end of the apparatus from a well. Oa 
the wort discharging itself, after merely running through the appara- 
tus, its temperature was reduced to 60° Fahr. and that of the cold 
water raised to 160° Fahr. which water it is proposed to conduct into 
a boiler, ready for the next mashing. 

The form of the apparatus may oe varied ; iU passages have been 
turned in a zig-zag, and also in a convolute curve ; the principle con- 
sisting, not so much in the shape of the apparatus, as in its proportions. 
It has, we understand, been applied with considerable success to a 
steam-engine, as a condenser; but, in our opinion, it will not enable 
the air-pump to be dispensed with, which would be desirable, if pos- 
sible, in consequence of its expensive construction, and its acting as a 
minus power on the en^ne. 

As a condenser for distilled spirits, we have every reason to believe 
the apparatus will be found extremely valuable, havmg seen it applied 
in that way to the condensation of steam, and finding an equal quantity 
of distilled water discharged to that employed for cooling. 

When the specification of this patent is enrolled (which will be in 
February) we shall take the earliest opportunity of la^ang it before 
our readers. [London Journal of Arts. 



MECHANICS' SOCIETIES. 



ASSOCIATED MECHANICS AND MANUFACTURERS OF NEW HAMPSHIRE. 

We have received a copy of an address delivered before this 
society, on their 24th anniversary, which was celebrated at Forts- 
mouth on the 5th of October last. The address was delivered by 
Abner Greenleaf, a member of the society, *one who,' according to 
his own declaration, ^ has been trained to the hammer, and whose 
means of acquiring an education have been otherwise extremely 
limited.' The whole address is creditable to the head and heart of 
the writer, and manifests considerable reading and industry. We 
should like to possess a copy of the constitution of this, and of all me- 
chanics' societies in our country; in order that we might abstract 
and publish, such of their provisions as should appear most worthy of 
imitation, and which might serve as a guide in uie formation of simi- 
lar institutions. 
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PETERSBURG BENEVOLENT MECHANIC ASSOCIATION. 

We do not know at what period this society was formed ; it is 
however of many years standing ; an act incorporating it, was last 
year passed by the Legislature of Virginia. 

The society possesses a library, which is for the use of the members. 
They have also established a school for the gratuitous instruction of 
their children and apprentices, who have also, under proper regula- 
tions. Tree access to the library. 

Apprentices of members who have served out their time with 
fidelity, receive certificates under the seal of the society, recommend- 
ing them to encouragement and patronage, wherever they may sojourn. 



French Patents^ 1826. 



To Berthol and Mariot, Chalons-sur-Saone, for improvements and 
additions to their patent of invention for the construction of roofs, 
ceilings, &c. 10th February — 15 years. 

P. Badeigts de Laborde, Saubuse, Dept. Landis, for an addition 
and improvement to his invention of an apparatus to manufacture es- 
sence of Thurbentine. 6th August — 10 years. 

Paturle, Lupin and Co. and C. A* Seydoux, Paris, rue Lepellitier, 
for improvements and additions to the patent of invention, for a ma< 
chine called " Vaudoise,'' to comb wool, 7th April — 15 years. 

To F. Favre, Nantes, Department inferior Loire, for his invention 
of unalterable printings or calender rollers. 7th April — 5 years. 

Madame Breton, Paris, for an improvement in nursing-tips. 30th 
June — 5 years. %' 

P. Masnyac, Lyons, Department Rhone, for improvements and ad- 
ditions to the patent of invention for manufacturing hats with feathers. 
12th August, 1824 — 5 years. 

M. Jongh, Warrington, England, for his importation of machinery 
to spin wool. 7th April — 15 years. 

J. F. H. Lamorineire, Paris, for improvements and additions to the 
invention to manufacture bricks, tiles, &c. 21st September, 1825 — 
10 years. 

J. C. Cloue, Paris, for his invention and improvements to Litho- 
graphic presses, 24th April — 5 years. 

Joanne Brothers, Mauzin, and Lewnite, Dijon, Department Cote 
d'Or, for improvements and additions to the invention for machinery 
to drive boats up rivers. 8th December, 1825 — 15 years. 

J, G. Decaudm, Paris, for his invention of machinery to manufac- 
ture fringes. 24th April — 10 years. 

Madame Renaud Bainville, Givannis, Department Ardennes, for 
her invention of a machine called ^ Pluseuse,'' to clean wool. 24tli 
April — 5 years. 

L. Dumery, Paris, for his invention of an improved water-wheel. 
^4th April — 5 years. 
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P. A. Frichot, Paris, for his invention and improvement in the con-- 
struction of rolling-mills, for the manufacturing of steel perles. £4th 
April— 5 years. 

Fleishiiiger, Paris, for his invention of a machine to grind colours 
in a dry state. 24th April — 5 years, 

J. Collier, Paris, for improvements and additions to his patent of 
importation for a power-loom, to weave woolen cloths. Slst Decern* 
ber, 1823 — 15 years. 

J. F. Marchand, Paris, for his invention of a cutter for washers, 
and nuts to bolts. 24th April — 5 years. 

J. C. Virton-Huet, Paris, for his invention of corn-batting machines. 
24th April— 5 vcars. 

P. Descrvisilles, Rouen, Department Seine-inferieure, for his inven- 
tion of an apparatus to singe stuffs. 28th April— 15 years. 

A. T. Ganoel, Rouen, Department Seine-inferieure, for his inven- 
tion of a machine economically to wash wool. 28th April — 5 years. 

Englorth, Realeaux and Dobbe, Eschweiter, Department Ardennes, 
for their importation and improvement of a fulling-mill. 28th April 
— 5 years. 

To B. Rotch, London, for his importation of a process to spin and 
twist silk. 28th April — 15 years.^ 

E. Delcambre, Paris, for his invention of a mechanical process to 
sift mineral or vegetable substances. 5th May— -15 years. 

I. Gamier, Isle of Olivon, Depi^-tmentCharente-inferieure, for his 
invention of a distilling apparatus. 3d May— 10 years. 

G. M..Chumette, Lyons, Department Rhone, for his invention of 
balancing ink-stands. 5th May— 10 years* 

Chalma3 and Barret, Lyons, Department Rhone, for their invention 
of a carriage with three wheelg. 5th May — 15 years. 

A. Douet, Junr. Tour, Department Indre et Loire, for his inven- 
tion of a paste <* vcnnicelii," he calls <^ analepetique." 5th May — 
5 years. 

I. Christoile, Paris, for his invention to manufacture metallic but- 
tons. 5th May — 5 years. 

L. G. Brocot, Pans, for his invention of a clock motion, with es 
capement, &c. 5th May — 5 years. 

J. Haywood, Weymouth, England, for his invention and iniporta" 
tion of a steam apparatus to bou liquids. 5th May— -5 years. 

J. P. Dupon, Paris, for his invention of a chimney he calls "gazo- 
fumivore.'^ 3d May— 15 years. 

M. Lorillard, Nuits, Department Cot^ d'Or, for his invention of a 
macliine to bore holes in planks, to receive empty bottles. 5th 
May — 5 years. ^>^ 

J. Heathcoat, Tiverton, England, for improvet&ents and addinon^ 
to his patent of importation for moving the bobbins in the bobbin-net 
machine. 14th September, 1825—15 years. 

C. I. Andrieu, Paris, for his invention of a certain machine to be 
set in motion by certain gas, instead of vapour steam. 5th May— 15 
years. 
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AMERICAN MECHANICS^ MAGAZINE ; 

DEVOTED TO THE USEFUL ARTS, INTERNAL IMPROVEMENTS, 
AND GENERAL SCIENCE. 



FEBRUARY, 182r. 



FOR TBS f XAlf KI.nr JOVRHAL. 

A description of the American Marim Rcdl-way^ as constructed at 
New Vorkf By Mr. John Thomas, Navcd Architect. Tftth ex- 
planations of its principle^ and manifestations of its safety for ships 
of war. Jay John L. Sullivan, Civil Engineer. [With two 
copperplates.] 

To the Frankin Institute of the State of Pennsylvania. 

Gentlemen, 

The Marine Rail-way has become a subject of interest to the pub- 
lic, both as regards national, and private economy. Public dpinion, 
which jour institution is calculated to enlighten on subjects of me- 
chanical philosophy, being founded in experience, as well as princi- 
ple, in testimony, as well as practice, it cannot but be satisfactory 
when one peculiarly qualified to bear witness, is brought thus before 
those who are so competent to judge« 

The inventor of the American marine rail-way^ has not only the ad- 
vantase of bein^ a practical mechanic, but was brought up in the best 
school of practice, the naval dock yards of Plymouth, in England, 
where he served also twenty years, as master shipwright ; and perhaps 
no other man in our country, has had an equal oppo^unity of forming 
a correct opinion on the comparative advantage of the marine rail- 
way, and the dry dock. 

In thus inviting your strict investigatwn of his improvement as ar- 
liiters between him and the American commercial interest, he comes 
before you with the uncommon advantage of not offering a mere pro- 
ject, however ingenious, but of showing you a machine, greatly use- 
ful, reduced to practice, operating with perfect success, and produce 
ing ample profits. 

* Called in the patent, the Rail-way Dock. 
Vol- in— No. 2— February, 1827. 10 
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In a national relation, it may be equally useful ; because from Long 
Island to Pensacola the soil is alluyial, and it may be of consequence 
in public economy, to find an unexceptionable substitute for tne dry 
dock. 

If the old custom of heaving ships down, be detrimental to our mer- 
cantile marine, built comparatively strong, how much more so must 
it not be to ships of war, contaimne at feast, eight hundred joints^ 
not one of whicn, can safely bear to oe strained. 

The obj^t of the rail-waV dock, is to take the ship, as by surprise^ 
while afloat, and before she loses the support of the water, to surround 
her with other supports, give her keel a nrm foundation, her bilee a cra- 
dle, and her bends a general and substantial shoring. Without the 
least change of figure from that she had in the water, she is taken 
out of it,iind being put in complete order, is gently returned to her 
element. 

If it were a question of comparative actual expense, between haul* 
ing up a frigate for a medium repair^ requiring 90 days, or to place 
her for the same purpose, in a dry dock, Mr. Thomas thinks, from 
his experience, that the following would be a fair calculation. 

To haul up the frigate on the rail-way, - - - - $15 
To let her down,~ .--'-^•-..-.. s 

jgl8 

To place a frigate in a dry dock, --..-• jg45 

To undock her, .----.---.. 17 

Labour, hoisting up and lowering down, old and new 

materials, 10 men, 90 days, at 1 dollar per day, 900 

Pijinping dock S times a week, at 16 dollars, - - ^08 
Loss of time for want of light in dry dock, morning 

and evening, ------ 100 

J51270 

Saving each lime, or ini;his ratio, S1^52. 

Besides this, the work is best done in the light and air, and an 
additional value is thus conferred on the whole ship. 

A marine rail- way, is indeed of easy device and construction where 
the tide retires far enough to lay it down on the dry bottom, and 
where, as in ScotlaM, the object of it is to receive small, or flat ships, 
but it is far different, vrhen sharp and large ships are to be safely re- 
ceived, and the greater part of tiie work is to be done under water. 
This is the case in all our ports in the middle and southern States, 
and such is the description of the American mercantile marine. Even 
many of our coasters, are ships of three hundred tons. 

An account of the origin of the first raU-way dock in our country, 
may be the most suitable /)r^ace to its description; and the public, 
may yet owe much to the djiscernment and enterprise of a few of the 
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largest ship owners at New York. These s:ent1emeD* knowing the 
disadvantage to themselves, and others, of heaving down ships, asso- 
ciated to appi J for an act of incorporation to build a dry docK, rather 
than continue that practice. But as it was known to be a very dif- 
ficult structure, especially as the rise of tide is there but five feety 
and a coffre dam would be necessary, it required a large capital to 
undertake it; and so incalculable was the expense, as to need tlie en- 
couragement and protection of an annexed privilege of so much liilue 
as to balance any possible loss. The Legislature, composed of agri- 
culturists, and of commercial men, were not slow to perceive the 
advantages of this public accommodation, nor the equity of guarding 
it, as proposed. 

The difficulty, as well as expense, of constructing a coffre dam, and 
a recollection of Morton's marine rail-way in Scotland, had led ProS 
fessor Renwick, of Columbia College, who had been consulted as a 
civil engineer, to advise die company to substitute that invention for 
the dry dock. 

Knowing only that the company was deliberating on the best means 
of effectuating the purpose of their charter, I wrote to recommend 
Thomas's rail-way dock to their attention, and subsequently explain- 
ed its principal features, personally. Upon the representations made to 
them, the board of directors came to the resolution of building one ; and 
immediately employed Mr. Thomas to construct a diving bell, and to 
make other preparations. But some of the proprietors were not fully 
satisfied, and a gentleman, going to England, was commissioned to 
visit Scotland, to see Morton's invention, and to collect more minute 
information upon the subject. 

On his report, the board again submitted the subject to the judg- 
ment of Mr. Renwick, and as the decision of a person so highly- 
qualified, will be a valuable testimonial before the institute and the 
public, especially as its candour bears honourable testimony to the 
integrity with which he executed his trust, I shall presume to offer a 

2 notation from his letter to the Board of Directors, dat^d the 10th of 
)ecember, 1825. At page 9, of its printed copy, he says, 
" A vessel even of the largest size will be much more free from 
risk of injury upon a rail -way, than in a dry dock. On the first, she 
may be completely shored and supported, before her original water 
borne state is changed ; in the last, tne application of shores is a diffi- 
cult and hazardt&us operation. This advantage, which is in some 
measure possessed by all railways, is much increased in that erect- 
ing for the company, by the improvements that Mr. Thomas has intro- 
duced in the /orm ana structure of the carriage. 

<^ And here I would state, tiiat I entered upon the examination of 
that part of the subject, with strong impressions against any alteration 
fro(h the original plan of Morton, so much so, that I did not hesitate to 
condemn the works already constructed, merely in consequence of this 
deviation. In bis inclined plane, the vessels are supported upon the 

* T. H. Smithy F. Thompson tmd others. 
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carriage, by wedges, and this method has been found snfficient for the 
vessels, of that part of the world. These vessels, as I am well aware 
from personal examination, are very different in mould from our mer- 
chant ships, and still more different from our ships of war^ and fast 
sailing craft But even in the full built, and flat floored ships of the 
northern parts of Great Britain, it is evident that the process of re- 
launching cannot be performed, until all the wed^s ana shores aft of 
the midship frame shall have been removed ; and in sharp vessels, both 
the aftermost and foremost sets of wedges will be found difficult of ap- 
plication, and to add little to the security of the vessel. Wedges also 
appear to be ill fitted to allow of the change of figure that takes place 
in all large vessels, when they pass from the state of floatation in water 
to that of resting upon their keels. Impressed with these difficulties, 
Mr. Thomas has proposed and prepared to carry into effect, such a 
modification of the rail-way carriage as shall permit the vessel to be 
supported by stays and shores, as when upon the stocks, instead of 
resting u{K>n wedges ; in this change, I, after mature deliberation, fully 
concur with him." 

f While thus adducing such valuable testimonials as are calculated 
to satisfy the public, (if the Institute should so far approbate the 
improvement, as to make their Journal its medium to the public 
eye) I should do the subject injustice, were I to omit to mention the 
good opinion, also, of the merchants of Philadelphia, decidedly, and 
unanimously, expressed by a committee of the chamber of commerce, 
whose attention was drawn, as it passed through the city, to a model 
of the rail-way dock, ordered by the honourable the Secretary of the 
Navy, to be made for the use of .the department. 
. On this occasion I ought not to omit the experimental confirmation 
of the judgment of Mr. Ren wick, soon after his opinion was pro- 
nounced. I allude to the fatal accident of the ship Panther, wnich 
fell over, and was wrecked, at Salem, on a Morton's rail-way. The 
wedges, being drawn under her bottom upon the cross timbers, could 
have no other support than those timbers ; and should only one, two, 
or three of them, along midships, have taken the weight, and yielded, 
however little, the inclining pressure of the ship at the same time 
must be augmented by the leverage of all that part thereof, overhang- 
ing the wedges, whi6h are thus converted to fulcra^ and the superin- 
cumbent weight, to an active force. The danger that the cross timbers 
will break down, or the ship break in, and thus fall tver, becomes im- 
minent, and this accident actually happened, as above stated. 

Cfthe construction and advantages of Thomases Rail-way dock. 

The process of construoting the rail -way dock requires, first, the re- 
gulation of the bottom, if so shoal as to interfere with the intended slope 
of the work ; or it may be excavated within the shore, with the proper 
slope, if a channel should prevent its extension. 

7%e foundation piles are to be driven in four lines ; the two inner 
rows, near to each other, in order to support the keel, the two outer 
rows, to come under the shores. 
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7%e di$tanee betwHH the pUes^ will be determined by tbe Hze of the 
timbers which bear the iron rails. 

The size of the timber^ will depend on the burthen of the largest 
ship which it is contemplated to naul up. Four feet apart, in the 
centre line, will be generally sufficient ; in the side lines, eight feet. 

Bvffbn'a experimenta appear to be the foundation of the practical 
rule tor computing the transverse strength of timber ; which rule is, 
after much elucidation, given by Dr. iMnson, in his System of Me- 
chanical Philosophy, vol. I. According to this rule, an oak stick, 1 
foot siqjuare, propt every 4 feet, will bear, before breaking, IIS tons, 
and will not bend with 37 tons. 

ThepUes to be cut off under watery must be cut in the exact incli- 
nation of the plane, and level with each other, transversely* The ne- 
cessity of previously marking every pile separately, on every side, in 
accordance with the intended inclination of the ways, led to the in- 
vention of instruments requisite to the occasion. 

Jin aerial inclined pUme^ parallel to that intended to be established 
under water, is obtaitied by first fixing a true level across the head 
of the rail-way, and denoting each station by a target, the staff of 
which is as much above the line of plane, as will bring the lower end 
of the aerial plane, above water. Targets, bavins; each a staff of the 
same length, being next applied and nailed to the outer, and some 
few to intermediate piles, will exactly indicate the aenal inclined 
plane, while the point of the staff attached to the pile, will indicate a 
point on one side thereof, in the intended plane of the foundation. 

The level and bevel, is an instrument, by which to ascertain every 
other point on the sides of the pile, that will be in the intended plane. 
{Fig.6,e.) 

The diving bell may now be supposed to be brought over the pile, 
and as much of this as it will take in, cut off, together with the target 
staff, still leaving its lower end. This cutting is repeated till the work- 
men arrive in uie bell, to the bottom of the staff, which remains a 
kittle below the last rough cutting. The level and bevel is then set 
on ; this consists of a base board with a post arising from its centre to 
support a plumb line, playing in a comb-piece having a centre notch, 
to oetermine when the base is level transversel v ; and as this base is 
at the same angle with its post, that the intended plane is, to a per- 
pndicular line, and the base being equally thick, its under side also 
indicates a parallel plane, so that being secured in its place, the distance 
is measured by compasses from the ascertained point to the base board, 
and thence to every point in the circumference of the pile, that is also 
in the intended plane ; thus marking it, with accuracy for cutting. 
This operation being the same for each pile, it results that every one 
must be truly in the intended inclined plane, ready to receive the 
frames of the rail-way, which are floated over, and sunk down to tlieir 
places; or a plank is first secured upon the head of the piles, upon 
which the frames are successively slid down. 

T7ie iron rails, mW, in point of size, depend on the weight they are 
to bear. They must of course, spread a sufficient base, to prevent 
being indented into the wood by a neavy load. The two middle rails, 
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and tiie rack piece for the patls^ are generally cast in one. But if (he 
rails are to be of rolled iron, the rack will be separate. The palls pre^ 
▼ent the ship from accidentally running back. 

The pressure of the load^ wifl, in the merchant ships, be greater for- 
ward and aft, than at midships, because thej generally become a lit-* 
tie ho^ed, provision therefore must be made for this continsencj, 
and it will be safe to suppose cases, in which the largest class of 
ships to be received, will Dear all their weight on the first ten feet 
forward, and the last ten feet aft. 

77^ weight of a ship is often, erroneously, stated to be as many tons 
as she measures tons. The fact is, that when loaded, she displaces 
a quantity of water that would precisely weigh her whole weight, cargo 
included ; and as she generally carries as many tons as her measure- 
ment, she cannot, when light* weigh as many tons as she measures. 
She weighs only as much as the water she then displaces, and this 
will be in accordance with her heavy or light materials, oak, pine or 
cedar. Wherefore, for explanation, I shall suppose the positive weight 
of ships, to be one-half of their nominal tonnage. 

w9 ship of war will be received upon a rail -way carriage with the 
precautions to be subsequently explained, and its weight distributed 
equally over it, and the foundation. The tendency of all ships being 
to acquire some curvature of keel, it will generally be injudicious to 
straighten them on the dock, as they will resume their lines on being 
again put afloat, opening thereby the upper seams, or butts. To keep 
the ship, when taken out of the water, in precisely the same shape she 
has in it, the curve of the keel must be ascertained, and the keel 
blocks be made to conform thereto. 

To measure the curvature of the keel^ we have devised an instrument, 
consisting simply of a bar, suspended at each end by a graduated 
chain. This bar being long enough to reach across the ship, is passed 
under, and across her centre, at every five or ten feet, when the gradu- 
ations on the chains will show the difference of depth at every point 
of contact, from stem to stern. For merchantmen, this precaution 
will not generally be necessary. 

A ship of five hundred tons measurement^ will exert a pressure of 
250 tons ; and we have supposed the whole of this may have to be 
borne by the two extremities of the carriage, or by ten feet at each end. 
The axles, therefore, are at the extremities, put nearest to each other; 
but as steam boats will bear heaviest in the middle, the axles must 
be near in the centre also, for their support. 

The axles will be two feet apart in the first ten feet. Five axles 
will have to bear 125 tons, or 25 tons each; the bearing and wheels 
12i tons. The axles of the New York dock, are three mches diame- 
ter, and the sauare of the section is 7.071 inches. The bearings are 
close to the wheels, in which the axles are fixed. y 

7 he strength of the rail is deduced from the experiments of Ren- 
nie. By a very powerful lever, mounted for this purpose, he proved 
that a cube of one-foui*th of an inch of cast iron, would not be crush- 
ed till loaded with 10,000 lbs., a square inch of iron, having sixteen 
times as much surface, will probably bear 160,000 lbs. or 70 tons. It 
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is obvious tiiat the wheel will not touch the whole inch, but Die adja- 
cent particles will sustain those in contact; and probably the length 
of the rail, supporting the supposed square on two sides, it will bear 
more than it would in sixteen separate squares of one-fourth of an 
inch. A rail of <»ie inch, however, is too narrow to be favourable 
to the duration of the wheels. 

7%e toheeb are considered as cohtmns, as every section under the 
axle, may be cbmputed in the same manner. 

Tlie bearing of me axle, being near the wheel, and the middle being 
somewhat enlarged, it may be computed to be able to bear in propor- 
tion to its diameter; the manner of receiving the pressure being such 
as not to bend the axle. 

The transverse strength of ironj does not appear to have been ex- 
perimentally ascertained on a large scale. Mr. Rennie's trials were 
on bars pro{)t 2 ft. 8 inches apart. But from the analogy of experi* 
ments described in Robison, on other materials, which resulted in 
• showing the transverse strength, when closely supported, to be greater 
than the strength lengthwise, as 575 is to 205: it will be safe to as- 
sume it to be double, in this position, to that of suspension. Novr 
as a bar of iron one inch square is estimated to support, 

According to Emerson 76,400 lb. 

Robison 76,000 

■ Rennie 74,821 

The lowest of which is 74,821 lb. fSS tons) it follows that 7,071 
^ inches would support 529,059 lb. and five axles, 1,181 tons^ calling 
ibe two bearings one, because not closely supported on both sides, 
and instead of assuming the above analogy for position, taUng as the 
rule only the direct strength of the ifon. 

I%is excessive strength seems to show that a part of the material 
might be spared. But in fact, the expense of this ample provision of 
strength amounts but to a small sum of money. The central axles 
of the New York Dock, weigh but about one ton, and would to- 
gether suspend 9,300 tons. 

7%c frtction of the axles j should be relieved by the intervention 
ot brass bearings^ as usual, in machinery; and as Mr. Rennie's ex- 
periments proved, that a cube of brass of one-fourth of an inch, would 
not crush till pressed upon with a weieht of 10,300 lb. it is demon- 
strable that this metal would stand well in this situation 

7%e side axles will sometimes have a proportionate share of the 
ahip^s weight to sustain; though she will ordinarily be prevented 
from inclining to one side, or the other, by the adjusting screw^ 
placed at the angles of the shear shores; yet it is necessary to ^uard 
against the force of high winds, and the weight which a ho^ed ship 
may sometimes throw on to the centre shores, before she is et^ed down 
at midships by the screws, if intended to be straightened. (Fig. 3. i.) 
TTie carriage is combined in a very strong manner; though it ap- 
{^ars to be rather a light structure for its purpose. In its construc- 
tion, the implement called the dowelling bit, as improved by Mr. 
Thomas, is of great, and essential, use. (See Fig. 5.) 
The doweUj you will recollect, is a cylinder of some hard wood, 
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(generally lignumvitae,) which is one half inserted into one. Hie other 
half into the other timwr where a joint is to be made of their surfaces, 
which the dowell prevents from moving, or sliding, on each other. To 
make the sockets^ tor its reception, was heretofore so laborious an ope- 
ration, that few dowells were used; but they are now applied very 
easily. The gouge and the screw, perceived on reference to the plate 
(fig. 5.), are Thomas's improvements. An auser hole, a little smaller 
than the screw of tiie bit, being first bored, the thread will cause the 
bit to advance, as fast as its chisel and gouge can conveniently cut^ 
and thus the whole labour is confined to turning it. 

This instrument now makes it easy to dowell the frames of a ship, 
the knees to the timbers, the water ways to the beams, the thick stuff 
of the wales to each other, and generally to bind the ship by a solid 
connection of wood. This instrument, thus improved, has, as I am 
informed, been adopted into all the navy yards of the United States. 

By means of irons and the dowell, the cross ties are secured to the 
cills, in such a manner as to make it impossible that the carnage should 
spread; and by thus tying the sides to the centre, the cross timbers 
convert the oblique force of the shores, into vertical pressure; and 
care is taken, in every instance, tJiat a wheel shall stand directly 
under the hose of every shore. 

The shear shores (fig. 3.) have a form which gives them great sta- 
bility in their places, and answers other purposes, to be mentioned; 
they are based in hollow coin blocks^ either of wood or iron, divided 
across the middle of the hollow, by a partition, which serves to hinge 
the two legs of contiguous shears. There is thus a continuity of soRd 
material from the side of the ship to the foundatioti, from the moment 
she ceases to float, till she is high and dry. 

TTie shear shore screws^ will sometimes have the important office^ 
when ships are old and tetter, of taking a good share of the weight 
of the ship's side, and distributing it along the carriage side, taking 
it off from the floor timber heads, futtocks, and beam-ends, where 
shi^ are most liable to be weak. 

The bilge leverB^ (fig. 3.) are levers of the second class. One end 
is lodged fixedly on the centre cill of the carriage, while the other 
end is hove up between the 1^ of the shear shores, by a windlass 
placed within them. The moving end is guided in a slot of the prop^ 
and sustained when up to cohtact with the bilge, by means of an 
ironpin passing througn the cheeks of the prop. 

Tne cradle thus formed by the bilge levers, it is evident, will At 
every successive vessel equally wett^ and may be removed, singly, 
and replaced, as the work progresses. And, as they require to be 
hauled up with considerable force, nothing can be desired more con- 
venient than these shears. 

Hie common keel blocks are of course placed between the cross 
ties, and are of such height as to allow ample room for the shipwright to 
work under the flat of the bottom, standing between, and on the cross 
timbers. But the bottom of the keel will sometimes have to be re- 
paired; to accomplish this end, the instrument, called the Lifting 
Plane, has been devised. (Fig. 4.) In the operation of this machine^ 
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two wedges are forced on by percussion; blows from opposite sides 
being simultaneously given, with the combined strength of a consi- 
derable number of men, when the resistance renders it reouisite. 
As I conceive this instrument to be an original invention, and (as it 
is patented) I deem its description likely to be acceptable in this 
place: though not a constituent, it is an auxiliary of the dock. 

71j£ lifting planes are composed of six pieces of timber; and for 
the imyy, may be best made of cast iron, or of wood faced with iron. 
To make them, let us suppose a block 4 ft. long, and 16 in. square, 
halved horizontally; and each face of the cut marked lengthwise, and 
then shaped into two similar pkines inclined in opposite directions; 
the two planes are then divided from each other by a bar of iron, let-in 
edgewise) till its edge is flush with the upper ends of the two planes, 
in order to guide the wedges. Now let the upper half be placed in 
its original relation to the under one, (over it,) and there will be 
space for two wedges, pointing in opposite directions, parallel to each 
other, separated by the bar of iron before mentioned. The planes 
being eight, all at the same angle of inclination, the upper block, 
with whatever may be upon it, will be lifted perpendicularly^ by 
driving the wedges. These require heavy blows, and for this pur- 
pose, battering rams swung each between two files of men, are 
necessary. (See Fig. 4. g. g.) 

In practice, one of these machines, placed near a keel block, is 
easily made to take the pressure from it by the least degree of lifting; 
and thus several machines may be applied, so as even to take away 
all the common blocks, and they themselves may be readily withdrawn 
and shifted in position, so as to allow the bottom of the keel to be got 
at for coppering, shoeing or renewing; and when done, the common 
blocks are replaced. To do this when a ship is hove down, her keel 
must be hove completely out of water. 

The chain, and compoimd windlass, by which the ship is hauled out, 
is an expensive and essential part of the machine. The experiments 
made in England, of late years, may enable me to illustrate the sub- 
ject of the resistance to be overcome on this rail way. 

The mean result may, it seems, be stated as giving for the requi- 
site power, a horizontal force of the l-200th of the load, on a smooth^ 
hard, level rail way. 

This resistance is compounded of the attrition of the rubbing 
surface of the axle, and the obstacle existing at the rail, to the rolling 
of the wheel. But however true, theoretically, that the friction 
must be diminished by large wheels and small axles, yet in the trea- 
tises of both Tredffold and Wood, it is admitted to be so inconsidera- 
ble, that the principle is established in^ ractice, thai the friction is as 
the weight, and that on a smooth, hard rail, the rolling motion meets 
with no calculable obstacle. Friction is proved to be a uniformly 
retarding force. Velocity does not increase it. Weight alone aug- 
ments it; and very nearly in its own proportion. 

TTie power to draw up a ship of 500 tons, weighing, as we have 
assumed, one half the same number of tons, is now to be considered. 
As the experiments in England ranged from the l-60th to the 1 -300th, 

Vol. III.— No. S^February, 1827. 11 



Digitized by 



Google 



£3 THE VRANKUN JOURNAL AND 

I shall, instead of l-200th, say 1 -100th of her weight is the ratio. 
To this we have to add the resistance from gravitation in ascending 
theplane. 

The ^vitating force of the plane will be to that of the whole 
gravitating force of the body, failing freely, as the perpendicular 
he^ht of me plane, is to its length. 

The elevation being 1-^0, or Q5 in 500 feet; if the ship weigte 250 
tons, and the carriage 50 tons; fSOO x ^5 -i- 500) the sravn^tins 
force down the plane is 15 tons. To which must be added the $^1 
ions, for the 1-lOOth of the ship's weight, and 3 ton for the carnage 
weight, on a level — which 18 tons is 40,320lbs. which the chain must 
bear: and we have stated, that a bar one inch square, of pure iron, will 
bear 74,800lbs 

77ie chain of a marine raH-way must be, however, exposed to acci- 
dental stress beyond this calculation. It has to ply around a rotch 
.wheel, and animal force is often irregular. A steam engine, whose 
power can be steadily augmented and controlled, would be the besi^ 
when its surplus power can be employed to other labour-saving objects 
as, for instance, the smithery of the establishment. 

TTie shape of the chainj in order to give it a degree of strength pro- 
portionate to the material, is important, as it has to bear the stress of 
turning around the rotch wheel of the windlass. 

7%e windlass is so geared as to adapt* it to the power of a few 
horses: when they travel in a walk, the ship moves up the plane about 
three feet a minute, and she is completelv up in less than two hours. 
Four horses are a sufficient force for a ship of 500 tons. The horses 
work in the second story of a small building; they are attached to 
bars 14 feet in length, proceeding from an upright shaft, on the lower 
part of which is a bevel wheel communicating with the- rest of the gear- 
^ The end of the chain is strongly fastened to the centre of the car- 
riage, with branches passing obliquely to the sides, so that the whol« 
must move equally, and at once. 

Tlie reversal of the draughty at will, is an essential provision, in 
order to draw the carriage out to the extremity of the ways, to which 
its own gravity would not certainly carry it. Because to be able to 
give the carriage such a position as to afibrd just water enough for 
the ship to ground on the upper blocks, is indispensable. To be able 
to refloat the ship, should she happen, by bad management, to ground 
otherwise than on the centre of the carriage, may, if on a falling tide^ 
^ be of great consequenc^ we must therefore have the readiest means 
of drawing the carriage oown the ways. With this view the chain^ 
after passmg'the hmd'oip wheels is led to another rotch, with reversed 
teeth, and thence down along in a trunk, by the centre timber of the 
ways, till near their extremity; there it turns around a large and 
strong shiver, and fastens about twenty feet from the end of the car- 
riage, which the chain follows when draWn up, it being supported on 
rollers. The reversed movement, of course, draws the carriage 
down, till it touches the stop timber, at the outer end of the railway. 
The chain is thus disposed of without manual labour. The connec- 
tion of the second rotch with the first is by intervening gear, so that 
they move alike. 
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7%e skip in descending requires a controlUng power, thtt she may 
not acqaire momeatuni, and injure the carnage by velocity. The 
Mctioii for this purpose, is produced by means of an iron wheel, on 
' .tfie upright shaft, placed just below the floor; an iron band is made 
to clasp this wheel, by the aid of a powerful leveri this is found to be 
quite sufficient, and very convenient. 

Tlie manner of receiving a shipy is this:— She is brought betweem 
the wharves of tne dock, head on$ the carriage is drawn down under 
her, and perhaps up a little, till her forefoot grounds on the forward 
block; and as snips generally draw more water aft than forward, she is 
nearly aground aft also. The head shores are applied, she is then 
moved up a few feet, until she is ascertained to touch aft also. The 
shores are now all applied, and secured, and the bilge levers are hove 
up to their bearing. She is now ready to rise into the light and air. 

I here ask leave to anticipate a mechanical objection to the size 
of our wheels. Iltey are smaU^ because it is an object to keep the 
carriage /ow, that we may not have to extend the ways farther than 
is necessary to get the desired depth of water on the carriage. I am 
fully aware that it may be said, that roUers would be attended by less 
friction than wheels. True, but we could not employ them in a sub- 
marine movement. They cannot have fixed stations, because they can- 
not have axles: and if not kept at ri^ht angles to the way^ they would 
incline aside. Above water they mi^ht be attended. — We must at pre- . 
sent, however, content ourselves with our small wheels, according to 
the local situation, and the size of the ship to be received; waitmg 
until greater ingenuity shall devise a better plan. There will be no diffi- 
culty m hauling up any ship on a smooth, hard, and true rail. I only 
insist that it woula h^ false economy^ to slight any part of this kind of 
structure, which is, of course, only accessible, for repairs, by the 
diving bell — ^unless, indeed, a frame is to be taken up, for which pro- 
vision is made while putting them down. In all places exposed to 
the worms^ the timber must be coppered^ unless the white gum 
tree is found unassailable, as some have represented. 

Cf the expense^ it is sufficient to remark, that every principle being 
within the rules of mechanical computation, it will not be difficult to 
make an estimate, when the ground is known, and the prices of ma-' 
terials settled. It will then depend on the size, and other circum- 
stances of the work to be performed. 

It may have thus been made to appear to the Institute, that the 
American Marine Rail-way, is as well adapted to the ports of the 
United States, as that of Scotland is to the northern ports of Britain. 
And from the united testimony of experience, and of science, that it 
is on many accounts, besides that of saving expense, pr^erable to the 
dry dock. It will give to steam batteries, contemplated in the late 
report of the Secretary of the Navy, as a branch of harbour and sea 
coast defence, likely to be increased, a facility of careenage and re-' 
pairs, almost denied to them in any other method. 

While, as an individual, I would not be understood to express the 
opinion that the dry dock may not be necessary for our ships of the 
line, yet I think, that it has been made to appear from this statement, 
that tne marine rail -way is convenient^ expeditious and economical^ for 
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the smaller class of ships of war. It is peculiarly adapted to al- 
luvial soils, such as the shores of most of our southern harbours. 
It is, at least, far more economical for our mercantile marine than 
the old custom of heaving down; and I am happy that complete suc- 
cess in the first example of this machine, ii^ full practice, enables me^ 
to submit it with confidence to your examination. 

RiBspectfuUy your humble servant, 

John L. Sullivan. 
Philadelphia^ January 4th, 1826. 



EXPLANATION OF THE PLATES. 

PLATE. 1. 

Fig. 1 . Ship on the Bail-way.^ 
a Windlass Loft — b Windlass — c Chain — d Shear shores applied. 

Fig. 2. Stern view of a Ship on the Bail-way. 
aaa The Rail -way — b b b Carriage wheels — c c c Carriage cills 
— rf d' Cross ties— e e Bilge Levers—// Shear shores— g g Scatfold 
posts. 

Fig. 3. Perspective combination of the Shear Shores and Bilge Levers. 

a The ways—* The iron rail— c c c The wheels— df The cill.^-e The 
plank-/ The cross tie— g g The hollow coin blocks— A The shear 
shore— f The screw— A: The windlass—/ / The bilge levers— m Tlie 
prop. 

PLATE 2. 

Fig. 4. TTie Lifting Planes. 
a The keel of the ship— 6 The upper block of the lifting planes— 
c The under block, do.— c?^ The wedges— c,/ The block in different 
points of view— g g The battering rams. 

Fig. 5. T7ie Improved BoweWng Bit. 

a The chisel, ? i j • i 

ft The cutter, f oW implement, 

c The gou^e, / . , . , 

dThescrlw, $ improved implement. 

Fig. 6. 77ie under-water Implements^ and Works. 

a aaa Piles— 6 Pile standing out of water— c c Piles cut off to 
the line of the nlane— rf Pile in the process of cutting off in the Diving 
Bell— c The level and bevel in the Diving Bell-/ The batten and 
target— g g The aeriel plane, parallel to the intended Plane— A The 
surface of the water— i Compasses— Ar The ground—/ The intended 
Plane. 

Fig. 7. 
a The New York Chain— 6 Tucker's Improved chain. 
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Addendje. 

. Jin approximation to an estimate of the cost of a rail-way docky at 
Philadelphia, for ships of 500 tons, and under. 

The Implements (expedient to be preserved) viz: the diving bell, pile 
driver and their scow, cost at >iew York, . . - 23,300 

Various tools, - 700 

l!*he Foundation Piles, the number and length of them will 
depend on the nature of the ground. Assuming that the 
number will be 300, and the materials and fixing at 83 

each, is 900 

Frames to bear the iron rails, and connect all together 7,600 

at 30 cents, 2,280 

The Capstan House, two stories high, - - - - 600 
Iron Work, consisting of the rails, rack, saddle -pieces, axles, 
wheels, sear of the windlass, shafts, plummer boxes, 
levers, bolts and fastenings of every kind, according to ex- 
perience in New York, 12,500 

The Chain is of a peculiar construction, 300 feet will weigh 

20,400 lbs. at 20 cents, ^ 4,000 

Labour, driving the piles, and carpenters' work, estimated at 3,500 
Land, and Wharves, will probably cost about - , - - 10,000 
Supervision, 1,000 

838,780 

If the same establishment should have a second rail-way, of 
dimensions suitable for .ships of 200 tons and under, it may 
be built for the additional sum of - - - - gl7,000 

The Income from the principal Dock, besides the wharfage, may 
be estimated as follows; tne rates of toll being placed at 25 cents a 
ton, as established in New York. If then one hundred vessels, 
averaging 200 tons, be drawn up in a year, it will amount to 5000 
dollars. The expense of management must be deducted, but a rea- 
sonable income from the investment will still remain. The Dock 
would, however, be capable of doing more business, should the de- 
mand for its use be greater. 



List of inventions belonging to TTiomas^s raU-way dock* 

Blocks and wedges for gaining access to the bottom of the keel, 
patented May 17th, 1822. System of shoring, patented February 
24th, 1826. Foundation Instruments, and Bilge Levers, patented 
November 6th, 1826. Authenticated specifications of the shear 
shore screw, and of the reversed movement, entered August 12th, 
1826. An improvement in the rail way dock brake, May 7th, 1826; 
and in the lifting blocks. May 16th, 1826; for which patents are in- 
tended to be taken out, at maturity. 
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FRANKLIN INSTITUTE. 

Report of the Committee of Inventions^ on the American Marine BaH- 
way 9 constructed by Mr. John TTiomas of New York. 

The Committee of Inventions, to whom has been presented fiar 
ciamination, by John L. Sullivan, Esq. of New York, Civil Engineer, 
a^ description, with drawing, of a Marine Rail-wav, exhibiting the 
improvements made by Mr. John Thomas, of New York, Ship 
builder, 

Report<*That they are fully satisfied, that the improvements made 
by Mr. Thomas add greatly to the security of a vessel when drawn 
up on Marine rail-ways, for the purpose of being repaired; and 
•bviate most of the difficulties which have attended the hauling up, 
on ways heretofore constructed. The shear-shores possess a degree 
of stability, which gives them a decided advantage over those of the 
ordinary form, and the facility with which they may be applied and 
adjusted, appears to the committee a point of great practical impor- 
tance. The support derived from the bilge-levers, is well calculated 
to prevent that injurious strain to which a large vessel is liable when 
removed out of the water, without having her bilge supported; these 
levers i»rm a cradle, which admirably adapts itself to the shape ol 
every vessel; whilst the facility with which these levers, ana the 
shear- shores, may be successively removed, for the purpose of copper- 
ing, or of makiug other repairs, add much to their utiiitjr. 

The committee do not enter into any particular detail upoft this 
subject, as the description and drawings which accompdny this Re- 
port, render such a detail unnecessary. The excellence of the 
structure is not a point of mere speculation, as a rail-way upon this 
plan has been in operation in New York, for several montns, and. 
It is bdieved, has completely fulfilled the expectations of the pro- 
prietors. A great number of vessels, of different sizes, have been drawn 
up, repaired and relaunched, with perfect ease and safety. This rail- 
way was constructed under the direction of Mr. Thomas, and 
although it was the first trial of his improvements, his practical 
knowledge has been strikingly evinced, in the firmness of those parts 
of the structure, upon which the greatest strsdn falls, whilst the car- 
riage is not loaded with a weight of materials, which does not add to 
its strength. 

The superiority of railwavs, to dry docks, in several points of 
View, is acknowledged by all who are conversant with the subject. 
The dry dock is by far the most expensive in its construction, whilst 
huniidity, darkness, and want of room, interfere materially in carry- 
ing on the requisite operations, after a ship has been secured in it 
for repair. To obviate these objections by increasing the sizje of the 
dock, would, in most instances, add so greatly to the expense of 
building, and of using it, as to prevent, on the part of the mercantile 
community, every attempt to establish them. 

Robert M. Patterson, Chairmmx 
Thomas P. JaNss, Secretary. 

Philadelphia^ J(muary IQ/A, 1827- 
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Sbfervaiions on the Floating Dock^ invented by Commodore Barron ; 
as described in the Franklin Journal for January y 1827, and recom- 
mended by a Select Committee, to the Merchants of Philadelphia* 

The Journal of the Franklin Institute, being a free and open chan- 
nel of information to the public, on all scientific subjects, and 
more particularly upon practical mechanics, the remarks to be now 
made on the Floating Dock, will, I hope, be considered as sprin^ng 
from a desire to promote its views. The publication of descriptions 
of machinery, for new and useful purposes, is intended to enable 
the public to appreciate them justly, by an accurate knowledge of 
their principles of construction and operation, and therefore of their 
•ost, economy, and comparative utility, A frank and strict investi- 
gation of their claims, must consequently promote the objects of the 
Institate; nor will an expression of adverse opinions, be construed into 
disrespect to a committee of its appointment 

The personal, and professional, respectability of the committee, 
composed, as it was, of men esteemed able, as well as willing to in- 
▼esti^te, and judge of an invention known by them to be a desidera- 
tum m our sea ports, would forbid a mere practical man from ex- 
pressing the reasons of his doubts, whether they have not underrated 
the mechanical difficulties, as well as the co»t, did not their indivi- 
dual characters, as well as the commodore's own elevation of mind, 
authorize the confidence, that they are open to conviction, if in error; 
or if thej have been too much warmed by friendship, and an enthusiai^- 
tic admiration of genius, that they will again deliberately, and calmly, 
consider the subject 

It is certainly very much to be regretted that Major Wilson, one 
•f the committee, was not here when the report was finally made up, 
as he, probably, would have superadded, in his usual accurate manner, 
the dimensions, the quantity of materials, and an estimate in detail, 
of the cost; because he is well aware, from a long and highly respect- 
able professional career, that the opinions of even the most eminent 
engineers are rendered valuable, solelv by the confidence felt, that 
they are ready to be demonst^ed; while, on the contrary, it is a 
tribute of respect, which the woi4d pays to those engaged, in other 
arts and professions, that their opinions are implicit^/ received, be- 
cause the public cannot readily understand the grounds of them. 

That in all the mechanic arts, there must be an adequate adaptation 
of the means to the end, is obvious. Our reflections on the 0Qating 
dock, have not led to the conclusion that it is an impracticable project, 
but, with all the ingenuity displayed, a very difficult one. And per- 
haps the consideration of what appear to be the difficulties, will, if 
well founded, only prompt so able a mechanician as Commodore Bar- 
ron, to devise some easy remedy for them. 

Owing, it may be presumed, to the absence of one of the committee, 
as before mentioned, the report refers to the engravings illustrative 
thereof, for the relative proportions of the dock, and snip: and it is 
stated, that for a dock capable of receiving a ship of 300 tons, the ex- 
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p^nse need not exceed 4,400 dollars. Fig. 1. represents such a ship, 
in such a dock: the dock then must be larger than the ship. Judging 
from their proportion to each other in fig. 1*— the chamber of the 
dock is two-ninths wider than the ship. A ship of 300 tons, may be 
27 feet; the dock will then be 33 feetj the trunks each 4feet$ the 
depth of the dock must be 14 feet; its length 100 feet; its tonnage, 
carpenter's measure, 500 tons. Is there any reason why this dock 
should cost k88 than the hull of a ship of the same tonnage? Yes: It 
has no deck* But it has trunks, " air tight^^ trunks, its whole 
length; these are to be built on to the side, and must therefore be 
timbered, kneed, and bolted, as well as plan'ked; and all this, may 
fairly be supposed, at kast, to equal the materials and work of the deck 
of a ship. 

But what reasons are there for building a floating dock as strong as a 
ship? The committee intimate that to guard the bottom against warp- 
ing, it must be built with peculiar strength; the reasons for which are 
well known to ship builders, and nautical men. The tendency of all 
ships is to be become hogged, because the sharpness forward, and the 
leanness of the bottom att, do not permit those p^rts to receive so 
much support from the water, as it gives at midships. The more fre- 
quent caulking of the upperworks than of the bottom, also, gives a fixed- 
ness to the curve, which the keel acquires. When such a ship (and all 
ships are such) enters the floating dock, she grounds, head and stera 
first; and if strong enough to keep her shape, her whole weight must 
be divided between her two extremities; unless, indeed, a few of the 
shores along midships, being applied as soon as, or before the water 
begins to leave supporting her, take some of the weight of midships. 
We must then have the weight of the whole ship, on either two, or 
four spots, in the bottom of the dock; either 75 tons, or 37 tons on 
each. Is the bottom in no danger of warping? If not, why in the 
marine rail ways do they so multiply the number of axles under the 
bow and stern^ to receive the pressure above described? Who that 
observes their operation but will acknowledge the excessive pressure 
on the head block? Why is the support at the bilge, by levers, so 
highly thought of? Why is the degree of a ship's hogging sometimes 
ascertained, and the whole range of Uocks on the carriage, made to 
conform thereto? Practice proves the fact, that this is necessary; and 
it is a very serious fact, for the floating dock, which, in addition to its 
want of solidity J cannot have its receiving blocks adjusted, without pre- 
vious pumping out; thus making two pumpings necessary to one 
ship. 

The Report states, that the sides must be very strongly joined to 
the bottom, with knees well bolted, and that for strength and shape, 
the dock is to be compared to a scow. There is this difference, how- 
ever, that it is not nearly so strong, in proportion to its size, from its 
being open at one end. The angle made by the bottom and side, 
where the grub seam must be, is in all scows, the most difficult 
to keep tight ; and the more so, the larger the fabric ; because the 
fastenings relied on, are the iron bolts ; but as the labour of man is never 
as effectual on large as on small work, the iron fastenings, there - 
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fore, in these stronglcneea, and thick stuff, will not be'so embedded^ 
Imt that they may work loose ; especially by great stress. 

That they are exceedingly exposed to this effect is demonstrable : 
for we must recollect that the bottom, loaded with ballast, is by them 
^ng to the sides, and by them the whole weight of the ship too^ 
added to this ballast in the bottom, must be sustamed : that when the 
dock is full of water, and the tnmks immersed by the weight of the 
ballast, as well as the body of timber of which the bottom is composed, 
they lift the whole, before the water is pumped out ; nor do they lift per- 
pendicularly, but their load is attached to the sides of the trunks; 
this tends to press the side of the dock inwards. When the ship is in, 
those of her shores which are diagonally placed, rest against the bottom; 
those placed horizontally, press the sicle outwards ; at the same time 
the trunks, which, considenng their office, cannot be very light, hang 
their weight on the outsides, co-operating with the shores to bend the 
sides outwards. Now these several forces, operating successively in 
different directions, outwards and inwards, upwards and downwards, 
pressing and relaxing, act upon those bolts, and tend to loosen them 
m the wood, and must gradually, if not quickly, produce this effect; 
an effect that must put an end to the tightness and usefulness of the 
dock. From these considerations, it is fair to conclude, that as the 
dock must be at least as strong as a vessel, it cannot cost less, per 
ton. 

There are some minute practical considerations in the a^regate 
Worth mentioning, which tend to confirm this conclusion: andshould 
these reflections meet the eye of the engineers of the committee, they 
may be reminded of the dimculty of keeping canal gates tight ; that / 
sometimes floating substances will get between them, and greatly in- 
crease the loss 01 water. This may be of no great importance there, 
because it is a leak outwards ; but the case is very mucn altered when 
it is inwards, and that into no very large space, and under the pres- 
sure of a head of ten feet of water. 

Again : — What skill is not exerted by the profession, in building 
the most substiontial foundations cmd side supports^ of the Gates of the 
Dry Dock! No en^neer can say, that it is possible to give the 
Floating Dock an eaually substantial and perfect gate: and yet a Dry 
Dock presenting only a narrow front to the tide, and not having a bot- 
tom, and sides, full of seams, is, necessarily, pumped frequently, 
when a ship is under repair within it. But tne most formidable 
cause of strain, and liability to get out of order, still remains to be 
mentioned. It is the action of the sMp. She is, if possible, placed 
precisely in the centre ; but, could a perfect equipoise be proouced, 
it could not be maintained ; it would be destroyed by the lightest 
breeze ; the weight will unavoidably be greater on one side of the 
centre, than on the other ; she will consequently tend to incline, as 
soon as she begins to lose the support of the water. It was this 
"Water that constituted her stability. She now begins, through the 
medium of her shores, to lean on one side of the dock : but the 
dock is nearly full of water, and can have no stability, unless it be 
derived from the ballast, and the trunks ; it is on these, therefore. 

Vol. III.— No. 2.— February, ISSf. 12 
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that the inventor relies. But let us examine the operation a step 
further. The ship inclines, one trunk is depressed, the other rises ; 
one resists the leaning of the ship, the other assists it. We may ad- 
mit that the depressed side is not yet under water : but the more the 
dock is pumped out, and the more its consequent buoyancy increases, 
the more the ship will incline, not only by its whole weight, but 
hj the leverage of the upper works, and of every thing aloft, in propor- 
tion to their distance from the head of the shores, which act as fulcra ; 
and the more she leans, the more stress have the horizontal shores'^to 
bear. The question now is, whether the depressed air tight trunk will, 
by its buoyancy, right the shi^, or be immersed by the joint action of 
the ballast, and the ship upon it. This is a calculation for en^neera 
and nautical men to make, the data being Jirst knowri^ the weight of 
ballast, the weight of ship, the angle of inclination, the leverage power, 
and its increase, being placed on the one side ; and the displacement 
of water by the immersed tnmkj on the other ; would determine, with 
some probability of precision, (the wind not blowing,) how large the 
trunk should be. 

It is this, which the recommended experiment, is, we may presume, 
intended to decide. There was certainly talent enough in the com- 
mittee to have balanced these forces, and to have computed every 
possible contingency, without subjecting the merchants to the loss of 
even " three thousand dollars." 

If the action, and reaction, we have described, should cause the 
floating dock to leak, the committee say, that " the repairs of this 
structure can be effected with despatch and economy — if the bottom 
requires inspection, the dock can be hauled up on a common building 
slip, and examined." With great deference to the committee, I 
confess, that I more than doubt the despatch and economy of this ope- 
ration. If so easy a thing to do, why are vessels generally hove dotem^ 
under all the disadvdntages, and with so much detriment, as the com- 
mittee justly describes?* In fact, it is a very different thing to launch 
a ship and naul her back again. FacUis descensus dvemi : — Sed re- 
vocare gradum^ — Hoc opus hie labor est, 

I am aware of the difference in the form of the bottom, but whether 
fiat or curved, there must be bilge ways applied. To the bottom of a 
ship, as narrower than the dock, they may be supposed to give a better 
support Compared with the width of the dock, the ^' common 
building slip," (if by this they mean the launching ways,) is very 
narrow. If, however, by it is meant the slope of ground, or place where 
building is done, then the preparations for the supposed operation, 
cannot be very economical. Besides, if the cables, or chains, are made 
fast to the dock itself, it will be a question whether the dock will be 
hauled up, or pulled to pieces. 

From attentively considering the subject, I cannot help coming to . 
the conclusion, that a floating dock of 500 tons, will cost^ at least, 
25 dollars per ton, which will amount to 12,500 dollars. The pumps, 
the power, the cables, moorings, &c. we may conjecture, will cost 

* See pages 3 and 4 of this volume. 
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3,000 dollars, and the locality, probably 10,000 dollars. I do not 
say, that even this is too much, snould it answer the purpose, but it 
is considerably more than the report contemplates. 



A Shipwright. 



Fhilad. Jan. £Oth, 182r. 



Specification of eertmn Improvements on the Balance Loek^ or Inclin- 
ed Plane, intended as a Substitute for Locks on Canals, especially on 
such Canals as have a great lift, togdher with a scarcity of water. 
Invented by Minus Ward, CivU Engineer. 

In order, the better to illustrate the utility of the invention, we will 
first describe the whole machine, and afterwards point out those par- 
ticular parts which are new and peculiar. The two sections then of 
the canal, which are upon different levels, are to be brought, the one 
to the foot, and the other to the top, of that declivity of the ground 
which may present itself as most favourable for the site of the works. 
The lower section of the canal terminates at the foot of the declivity 
in form of a basin of a sufficient area and depth, for the purpose in- 
tended. The upper section of the canal, branches off, a small dis- 
tance above the works, into two branches, which branches terminate 
in open mouths, constructed with two side walls and a fioorins of 
hewn stone each; they terminate abruptly, at right angles to their 
le;agth,and are so situated as to stand with their mouths pointing di- 
rectly towards each other ; the upper side walls, of each, or those 
next the hill, being in the same straight line, and the lower walls of 
each, are in a like i^tuation with respect to each other. These mouths 
are but a few inches wider than the widUi of one of the boats intend- 
ed to be navigated upon the canal, and of a depth no greater than 
is sufficient to float a boat, wh«n loaded. The distance between 
these two mouths, exceeds, by a few inches, the aggregate length, 
of the two moveable receptacles, in which the boats are contained 
during their ascent and aescent; which receptacles, we will call 
the cradles, and of which, a more particular description will be 
pven further on. But to return to the mouths belonging to the upper 
canal ; each of these mouths is furnished with a slimng mouth piece, 
constructed of sheet iron, one-fourth of an inch in thickness, rivetted 
together in the manner of steam engine boilers, with their bottoms 
horizontal, and sides vertical, with both their ends open, excepting 
when those towards each other are oceasionally closed with ^tes ; 
these mouth pieces we will hereafter call the connectors: they lack 
two inches on each side, of being as wide as the stone mouths, in which 
they work; they need not exceed three feet in len^h each, in the di- 
rection parallel to the walls, and to their own motion; they are sup- 
ported at the ends towards each other, by a ledge of wood, extending 
across, and being made fast to the bottom of tne stone mouth ; two 
other pieces extend up, one on each side, to the top of the walls, so 
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as to fill the space between the outsides of the connector, and the in- 
sides of the stone mouths. In like manner the other ends are support- 
ed by similar ledges of wood, except that each is furnished with two 
of those ledges, placed three inches ai>art; the three inch groove thus 
formed between the ledges, is filled with oiled hemp, so timt the slid- 
ing mouth piece can move backward and forward upon the hemp, in 
a direction parallel with the walls, and jet no water can pass between 
the sliding mouth pieces, and the stationarv stone mouths. Each of 
these connectors is furnished with a pair of gates, also of sheet iron, 
hung upon the ends of the connectors towards each other, by hinges 
on each side, and meeting together in a straight line when closed in 
the centre of the breadth of the sliding^mouth-ptece, each pair of gates, 
opening into the cavity between the walls; their bottoms resting against 
a flaunch of thrcie inches in breadth, formed b;^ turning in the edge 
of the connector; they rest also at their sides, against simuar fiaunches, 
i|p the sides. The tops of these gates, in order to save room, are fur- 
nished with a bar, or brace of iron, extending across the top of the 
fi;ates, nearly to the hinge side of each; this brace is supported, however, 
by only one horizontal screw bolt, in the wing of one of the gates, so 
that it can be turned up in a vertical position, at the time oropening 
and shutting the gates. These connectors have each a rack, made 
fast to the under side of their bottoms, with a shaft extending across, 
under each, and a pinion made fast to each shaft, working >mf o the 
racks. Those shafts project out on the upper side, beyond the out- 
sides of the walls, with a ratchet wheel, six feet diameter on the outer 
end of each shaft, and a click to hold both ways, so that with regard 
to this ratchet wheel, its shaft, pinion, and the rack in which it works, 
as also the motion, or elTect produced, is precisely the same, as it is 
in the well known contrivance, for the carriage of a saw-mUl, except 
that the clicks are made to hold in either direction, as the case may 
require. The ends of these connectors toward each other^ extend a 
few inches beyond the terminations or ends of the stone mouths. We 
have already stated, that each connector is furnished with a flaunch, 
for the gates to shut against, but those flaunches, serve another, and 
« very remarkable purpose, and upon which, the facility and despatch 
of passing a boat, in a great measure depend. The faces of these 
flaunches, toward each other, are armed with about a dozen thick- 
nesses of canvass. 

The two cradles are constructed also of thick sheet iron, each of a 
capacity sufficient to contain the boat ; each of them is furnished with 
a separate chamber under its bottom, of a capacity to hold a quanti- 
ty of water sufficient, so that when one of the cradles has this infe- 
rior chamber filled with water, and the other cradle, at the same time, 
havinje; its inferior chamber empty, a preponderating force is obtained 
sufficient to give the requisite velocity to the cradles. These cradles 
are mounted upon cast iron wheels, and move up and down, side fore- 
most, upon cast iron rail-ways, placed in an inclined position, to suit 
the inclination of the m>und, not being confined to any particular in- 
clination or height. The cradles are so situated, as to pass each other, 
leaving a few inches between their ends, at the time of passing. 



1 



Digitized by 



Google 



AMtaicAif MScaAmcft* uAQAZunt. 9% 

Their ends towards each other, are closed, the other ends are liir- 
nished each with flaunches, and a pair of gates, exactly similar to 
those already described. The ^tes open into the cavity of the era* 
dies. The bottoms of the infenor chambers are constructed so as to 
incline to the horizon in an angle nearly equal to the angle of the 
rails, and in the same direction, forming an acnte angle with the 
lower side of the cradles; this will cause the cradles to enter the 
water in manner of a wedge, causing little or no collision. A strong 
frame work of timber covered with a shed, is placed upon the brow 
of the declivity, at the upper &xd of the rail- ways, in wnich are sup- 
ported six drums of cast iron, furnished with fl v wheels of the same 
metal ; from three of these drums, a like number of chains extend 
to the ends, and middle, of one of the cradles ; and from the other 
three drums, chains exteud in like manner, to the other cradle; con- 
necting chains extend also, from one set of drums to the other, so 
that one cradle cannot descend without causing the other to ascend ; 
or, perhaps, instead of placing the drums vertical, and using connect- 
ing chains, a better modificatifm would be, to place all the drums cm 
one horizontal shaft, extending the whole length, across the top of 
the rails ; this shaft should be cast hollow, of a diameter and thickness 
of metal sufficient to ensure it from twistine off, with a gudgeon at 
each end, and supported in a sufficient number of places along the 
shaft, by resting on the circumferences of other wheels, generally 
termed friction wheels; the chain from one cradle, to one set of drums, 
wind on to tiie drums by the under side, and those from the other 
cradle, wind on bv the upper side of the other set of drums, with but 
one fly wheel in the middle of the shaft These chains are of such a 
length, that when one cra41e is in a line with its corresponding con- 
nector, the other is immersed in the water of the basin below, so that 
its upper edge shall be level with the surface of the water. The in- 
clined railways extend down^nto the baain deeper than the cradles 
are intended to descend, and there are six of them, three for each 
cradle. The fly wheels are furnished with brakes : these consist of 
a strap of iron extending round the wheel, for about three-fourths of 
its circumference, and furnished at one end with a lever, to give the 
necessary purchase ; the other end is made fast to a stationary stud. 
When the lever is pressed upon with the hand, the strap binds hard 
upon the extreme surface of the fly wheel, thereby causing great 
fnction, at other times it does not touch the wheel. Each cradle is 
furnished with a strong pall, in the middle of its length, to stop it in 
a line with the connector, while the boats are floated in and out, the 
brakes are also drawn at the same time hard down upon the fly 
wheels, and hooked, and assist very much in holdine the cradles. 
The operation is as follows. Suppose one of the cradles, to be held 
by its pall, assisted by the brakes ; the keeper goes to the ratchet 
wheel of the connector, corresponding to this cradle, throws out the 
click, which holds the connector back, and applies his foot upon the 
pins, in the side of the ratchet wheel, for that purpose, and turns it 
round ; this forces out the connector, and brings its armed fiaunch 
directly in contact with the corresponding fiaunch upon the cradle, 
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and presses them together with sufficient force to make the joining 
water tight, when they are held in this position bj the click ; then by 
drawing a 'small wicket gate, in one of the gates belonging to the 
connector, the water of the upper section rushes in and instantly fills 
the small spAce between the two pair of gates, when these last may 
be opened with ease, for the pressure is now equal on every side. A 
boat wishinjg to descend, may now pass directly into this cradle, for 
it has in this position, become a part, and extension of the upper sec- 
ticm of the canal; but as the other cradle is, at this period, immersed 
up to its top, in the basin below, a boat wishing; to ascend may open 
the gates, (for the pressure is equal on each side of these gates^ and 
pass into this cradle, and close the gates behind her; but before it can 
ascend, the boatman must draw a eate, which will suffer the water to 
run out of the inferior chamber of his cradle; this it cannot do, until 
the cradle is suffered to rise, because the chamber is entirely under 
water; but by this time, the keeper has closed the two pair of gates 
above, thrown out the click, which held the connector pressed against 
the upper cradle, drawn back the connector far enough to clear it 
from the cradle, say two inches, the small quantity of water which 
was contained, between the two pair of gates, drops down and runs 
along a gutter into the basin — ^then, by first letting go the pall, and 
next unhooking the lever of the brakes, this cradle (having had its in- 
ferior chamber filled with water, previous to the closing of the gates, 
by drawing a horizontal valve in the bottom of the superior chamber 
ot the cradle,) will preponderate, and raise the other, so as to bring 
the surface of the water in its inferior chamber, above the surface of 
the water in the basin, when the water contained in the chamber 
commences, and continues to run out, as .the cradle rises, until it is 
all discharged ; the other cradle is suffered to come down with an ac- 
celerated motion, the velocity of which descent must be so regulated, 
by the quantity of water which has been suffered to run into the in- 
ferior chamber, as to cause the fly wheels to perform a peculiar oflBce 
assigned them, which is this : ^hen the descending cradle has reached 
the surface of the water in the basin, and its submersion commenced, 
the buoyancy of the water contained in the basin, gradually takes off, 
and finally destroys its preponderating force, and an equilibrium will 
be attained, at a point somewhere between the commencement and 
the termination ot the submersion of the cradle ; tliat is, if the cradles 
were suffered to come to an equilibrium, the upper cradle would be 
found, by reason of the buoyancy of the water in tne basin acting upon 
the other cradle, to be something below its corresponding connector. 
The requisite accelerated motion spoken'of, and the effect to be 
produced by the vis inertias of the fly wheels, is to carry the ascend- 
ing cradle something higher than tfie connector, where it is caught 
by the brakes, and suffered to return gently upon the pall: but it 
would not return upon the pall with an injurious velocity, if no fric- 
tion was applied; because the lower cradle having become surround- 
ed with water, can move side foremost through it, with but a slow 
motion, beginning as it does from a state of rest, and not passing over 
more than from 1 2 to 1 8 inches. The keeper, then, by going through the 
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Bame operation with this side of the machine, forms, by meana of the 
ratchet wheel and connector, die connection between this cradle and 
this branch of the canal; the wicket or small gate is drawn, the two 
pair of gates are opened, and the boat which has thus ascended, is at 
liberty to depart on her way, and another ready to descend, may take 
her place in this cradle, and close the gates behind her, when the 
communication may be cut off by drawing back the connector, as it 
was on the other side $ in the mean time, the boat which has de^ 
scended, having now Ihe top of her cradle upon a level with the 
surface of the water in the basin, is at liberty to open the gates of 
this cradle, and to depart; anotiier, wishing to ascend, may now take 
her place, and close the gates behind her. One half of the apparatus^ 
being an exact counterpart of the other, the ascent of this craale, and 
the descent of the other, is but a repetition of the process already, 
described, this half of the apparatus performing now, what was be- 
fore performed by tiie other, and so on alternately* Bi|t, it is evi- 
dent by this arrangement, that we can, not only thus ascend with one 
boat, and at the same time descend with another^ but that a boat 
may ascend without the necessity of waiting for another to arrive t« 
descend at the same time; and vice versa; because the superior cham- 
bers being always full of water, the entrance of the boat by displac- 
ing its own weight of water, causes no addition to the weight of the 
cradles. 

The points of difference between this balance lock, and others 
which have been {)roposed, some of which are in operation, appear to 
be first, and principdly, in the facility and despatch, which by means 
of the sliding-moum-pieces, we are enabled to form, and to cut off at 
]>leasure, the communication between the cradles and the upper sec- 
tion of the canal; 2d, in the use of the vis inertias of the fly wheels, 
in carrying the cradles beyond the point of equilibrium, thereby avoid- 
ing the necessity of a set of mouths at the lower end of the inclined 
rails like to those above, which would otherwise be necessary. And 
3d, in the manner of hanging the gates, and of bracing them across 
their tops by the revolving bar. 



VOS THB VBAVKUN JOUBVAB. 

A further description of WarcPs Balance Lock, 

Mr. EnrroR, 

The accompanying printed description of **The Balance Lock,'* 
&c. was written in the year 1824, and published in the Baltimore 
American, of the 15th. Dec. 1824. 

On mature reflection I deem it adviseable to sive a general outline 
of the principal features of the machine ; and 1 also add, a further 
description of that most essential part of the invention, ^< 7^ Con- 
nectorsJ^ 

Ist. The cradles of this machine move up and down upon the in- 
clined railway, rideforemoety as proposed by Robert Fulton. [Vide 
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Repaiorr of Arts, yol. f • page 222.}~Thi» enables us to lay the 
rails witn an elevation of aiwut SO degress to the horizon, whieh 
saves a considerable proportion of the expense, by shortening their 
length, and enables us to give the cradles a mnch greater velocity; 
they being allowed to run on, until thej stop spontaneously; no sohd 
body being interposed in the line of their motion, which is the case if 
we attempt to move the cradles end foremost. 

2d. The preponderating power is obtained by fillins with water, 
and emptying, as occasion may require, an extra chamber, attached 
to the cradles, as proposed by Leach, an Eng^sh Engineer. [[Vide 
Rees's Encyclop»aia.j 

Sd. The ascending cradle is carried above the point of equili* 
brium, and also above its corresponding mouth ot the canal, by 
means of the vis inertia of a lai^ fly wheel, attached to the horizon* 
tal shaft, upon which the chains from the cradles are coiled, witiiout 
the necessity of introducing cog wheels, which would be expensive, 
making the machine complicated, and even dangerous. The vis in- 
ertia of the fly wheel, causes the machine to overrun the point of 
equilibrium, and *as it returns again, upon the principle of common 
vibrating bodjf s, being still urg^ toward the point of equilibrium, 
it is arrested at the proper time and place, by the pall. This I 
claim as my invention, and believe it to be better entitled to the 
character ot ^ boldness'"!^ than are other plans which have lately been 
published. 

4th. The method of forming, and cutting off, the communication 
between the cradles, and their corresponding mouths of the canal 
above, by means of sliding connectors, moving, water tight, through 
a packing of oiled hemp, I also claim as my invention. This part 
of the machine, completely removes the difliculty heretofore existing, 
in formine a water tight connexion between the cradle and the upper 
section of the canal, a difficulty foreseen by the able committee of 
the Franklin Institute, who reported on Professor Renwick's inclined 
plane. 

In the description of my inclined plane, published in the Balti- 
more American, I proposed to use two, or more, chains ; this idea, 
therefore, was not new, when Professor Renwick published his views 
upon this subject 

5th. The method of hanging the gates, to form a straight line across 
the cradle, and the method of supporting them by means of the re- 
volving bar at the top, I also claim as my invention. 

After further consideration of my connectors^ I propose to have 
three racks to each connector^ with a pinion, shaft, ratchet wheel, 
and click, to each rack ; entirely separate and distinct from each 
other : viz^— One under the centre of the connector^ as proposed in 
my description, dated 1824, and one on each side at the top edge of 
the connedor* The rack bar, of the rack below, must be fixed to the 
bottom of the connector, by a single bolt, and allowed to turn freely 
on said bolt. The connector should also be made short, in the direc- 

* Tide Report on Profesior ReawicVt inclined plrae, &c. 
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tion of its motion, say only IS inches. By this arrangement, if one 
end of the cradle should gain upon the other end, in winding up, so 
as to make a difference ofan inch or two at the parts of contact^ be- 
tween it and the cradle, when yeu come to force the connector out 
against the cradle, if one end of the connector touch the cradle, first, 
it i^ free to turn upon the bolt in the centre, and allow the other side 
to come up also. The complete contact of the two surfaces, is fur- 
ther facilitated by the two racks above. 

A model which I had made in 1824 was seen in operation in this 
city, by Robert Smith, Esq. former Secretary of State, U. S. ; J. L. 
SuiUvan, Civil Engineer; Capt. Poussin, Top. Engineer, U. S.; 
Lieut. Sherbourn, I^drographer, U. S, N. 

By inserting the above remarks, together with the accompanying . 
printed description, in your useful Journal, you will much oblige. 

Yours, &c. 

Minus Ward, 

Battimore^ January ll^A, 1827. 



FRANKLIN INSTITUTE. 



At a Meeting of the Franklin Institute, held at their Hall on the 
18th day of January, 1827, James Ronaldson, President, in the 
Chair ; Thomas P. Jokes was appointed Secretary. 

The Managers presented tlieir twelfth Quarterly Report, which 
was read and adopted. 

The Treasurer presented the third Annual Report of the state o€ 
the funds, which was read and adopted. 

On motion, Resolved, That the thanks of the Institute be presented 
to the Treasurer, John Richardson, for the able and faithful manner 
in which he has performed the duties of his office. 

The tellers, who had been appointed by the board of Managers to 
hold the Annual Election of Officers for the year 1827, reported the 
following as duly elected •• 

Officers for the year 1827. 

President — James Ronaldson. 
Vice-Presidents — ^Mathew Carey, Paul Beck. 
Recording Secretary— Thomas P. Jones. 
Corresponding Secretary — Peter A. Browne. 
Treasurer — John Richardson. 

Managers. 
Thomas Fletcher Rufus Tyler 

John Harrison James J. Rush 

S. V. Merrick H. J. Riehle 

Daniel Groves Clement C. Biddle 

Abraham Miller John Struthers 

Adam Rama^ John O'Neil 

Harvey Lewis Robert E, Griffith 

Vot. III.— No. 2— February, 1827. 15 
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R. M. Patterson M. W. Baldwia 

James M'AIpin W. S. Hansell 

Isaac B. Garrigues Joseph ^, Schreiner 

William S. Warder S. J. Robbins 

A. G. Ralston Joseph Beale 

(Adjourned.) 



1 



James RoNALDsoN, President. 



Thomas P. Jones, Secretary, 



Mstract of the Twelflh Quarterly^ or TTiird Annual Report of the 
Board of Managers. 

The Board state that the regular courses of lectures on Mechanics^ 
and on Chemistrry had been resumed, and regularly continued ; that 
Mr. RafBnesque had given several lectures on Natural History, and 
that volunteer lectures had been occasionally given by others. 

The Mathematical school has been abandoned by Mr. Espy, iia 
consequence of the slender encouragement received; but the Drawing 
school continues to flourish, there having been fifty-five scholars^ 
during the first quarter. ^ 

The Hich School is in complete operation, with its full comple- 
ment of scnolars, 304; of these, 300 sttidy the English Language, 153 
the French, 105 the Latin, 35 the Greek, 45 the Spanish, and 2d 
the German; 300 Elocution, 240 Geography, 231 Lmear Drawings 
and all, Arithmetic, or some other branch of the Mathematics. The 
Board state that no public examination having ^et been had, ther 
cannot speak definitively respecting its real merits, but think it caf> 
eulated to do much good, ana that it ought to be cherished. 

The Board recommend to their successors, to adopt efiectuai 
measures for the display of the Models, Minerals and Books, belong- 
ing to the Institute; this object having been neglected, in conse- 
quence of the appropriation of the third story of the Hall, to the use 
of the Hi^h School. 

Many interesting and valuable inventions have been referred t^ 
the Committee of Inventions, and several of the reports upon then 
have been published in the Franklin Journal. 

The HaU of the Institute has been completed, and the Building 
Committee were on the eve of a final settlement with the contractor. 

Two hundred and twenty new members have been elected during 
the year. The Treasurer's Report presented a balance of ^743 43 
in bis hands. 
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COMMITTEE OF INVENTIONS. 

J?qoor/ on the *« JRadiating Rail^ways^ for the repair of Vesseb.^^ 
Invented by Edward Clark, Civil Engineer^ New Fork. 

[WITB ▲ P&1.TS.] 

The Committee of Inventions, to whom have been submitted, a 
Model, Drawings, and Description of the ^* Radiating Rail ways for 
the repair of Vesaela^^^ invented by Edward Clark, of New York, 
Civil Engineer, Report, That they have carefully examined the pro*- 
posed improvement, and consider the plan as offering great facilities, 
when it is desirable to have several vessels under repair, upon the 
ways, at the same time. Morton's Patent Slip, which is in use in 
Scotland, is of sufficient length to contain two or three vessels ; but 
it is evident that whichever was the last hauled up, must be the first 
launched, and they must, therefore, be frequently repaired in haste, 
without being allowed that time to drv, which is, in many cases, a 
point of great importance : to obviate tKis difficulty^ is the end pro- 
posed in the plan now under consideration. 

It does not appear, from any thing which has been presented to the 
Committee, that Mr. Clark pro|>oses any thing novel m the construc- 
tion of the lower part of the rail -way or of the carriage upon which 
the vessel is to be drawn up; its distinguishing feature being the means 
provided for removing vessels out of the direct line of the main rail- 
way, and of depositing them upon sttb-ways, for the purpose of being 
repaired. To accomplish this purpose, the upper part of the rail-way, 
for a length sufficient to receive a vessel, is aetached from the lower 
part, and is made capable of revolving upon a firm, horizontal platform, 
a perpendicular shaft from which, passes through the upper end of the 
detached part of the rail-way. This platform is the segment of a circle, 
but it may, if necessary, present a complete circle. At the periphenr of 
this segment, the fixed part of the rail -way terminates, and tne detached 
revolving part commences; this is supported upon the platform, by a 
sufficient number of strong iron rollers, placed transversely on the 
lower part of the frame work, of which it i^ formed. The upright 
shaft, around which the detached rail -way is capable of revolving, 
is also the shaft of the windlass, by which the vessels are to be drawn 
up ; this detached way, may therefore be considered as a radius to the 
circle, of which the platform is a segment. 

When a ship is drawn up, and has arrived upon the moveable pari 
ef the rail -way, a power may be applied to carry this, with its loid, 
to the requisite distance round the circular platform, until it arrives 
at a 8ttb-way, several of which are erected around the platform, form- 
ing produced radii to the circle. These are precisely similar to the 
main rail-way, with the exception of their not being continued to the 
water, but only of such a length as to admit of the carriage, with its 
load, being lowered, and deposited upon them, until the intended re- 
pairs are made. In the drawing which accompanies this report, there 
are represented six sub-ways, and of course, upon such a structure, 
seven vessels might be placed at one time. 

The main expense attending the erection of marine rail-ways, 
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is in constractine; that part which is under the water, where nearly 
the whole of the labour must be performed in the divine bell ; in the 
mode proposed by Mr. Clark, one principal way woula be su£Gicient 
in those ports where many vessels may require to be hauled up ; a 
considerable number of sub-ways, with their appurtenances, might, 
undoubtedly be provided, at an expense far below that which would 
attend the original structure. After maturely considering the sub- 
ject, the committee are fully convinced of the practicability of the 
plan, and also of its economy, in those situations where more than a 
single rail-way would be desirable. When once constructed, it pos- 
sesses the advants^ of being capable of extension in the number of 
its sub-ways, whenever it may be required. 

Robert M. Patterson, Chairman* 
Thomas P. Jones,. Secretary. 
Philadelphia, January 15th, 1827. 

Description of the Plate of Clarh^s. Radiating Rail-ways, 
Fig. 1. — ^Bird's-eye view of the platform, and rail-ways. 

A, Revolving section of the rail-way, which may, at plea- 
sure, be made to coincide, and connect with, 
BBBB, The radiating or sub-ways, or with 

C, The main rail- way, extending into the water. 

D, The shaft, or pivot, upon which the section A revolves. 
Fig. 2.— Represents the revolving section, with its centre, as in fig. 

1, together with the circular iron rail- ways, upon which 

the cast iron rollers are to run. 
Fig. 3 .r— Elevation, or side view, of the revolving and permanent 

rail -ways, supporting a ship's carriage. 
A, The revolving section. 

B or C, Section of the main, or of the sub-rail -ways. • 
D, Shaft for communicating to the windlass the power 

which is generated at the levers d. This shaft is also 

the pivot around which the section A is made to revolve. 
eeee, &c. Iron rollers, connected to, and supporting the re- 
volving section, on the circular rail-ways. 
G, Ship's carriage, resting on the inclined rail-ways. 
H, Windlass, or other machinery for elevating vessels. 
t. Chain by which the carnage is drawn up. 
k. Palls, to prevent the carriage from running back. 
/, Friction rollers, flying between the moveable and fixed ways. 
Fig. 4.— Ground view of a ship's carriage. 
Fig. 5.— Transverse view of a ship's carriage, on rail -ways. 

aa, Cuneiform blocks, moveable on rollers, in appropriate 

grooves, to prevent lateral motion. 
bb. Bilge-blocks, moving on pivots, and resting on rollers 

adapted to aa. 
cc, Ropes, by which the cuneiform, or wedge-blocks, are 

drawn up, and the bilge-blocks forced against, and 

adapted to, the bottoms of vessels. 
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OOMMITTEB 09 IKVBimOVS. 

Report on a Method for raising tmd towering Canal Boate^ with little 
loss of water; proposed by David Townsend. 

The Committee of Inventions, to whose examination has been sub- 
mitted a method for raising, or lowering, Canal Boats, without loss 
of water, invented by Daind Townaena of Big Beaver Pails, Peun- 
sjivaniai-^ 

Report, That the shortness of the time allowed for an examination of 
the Model, in consequence of the departure.-of the inventor from the 
city, did not admit of drawings being procured ; and without these 
it would not be possible to give a clear description of the apparatus 
employed ; the committee, however, were highly gratified by the in- 
genuity which it manifested ; and they will, therefore, give & general 
idea ot the principle, upon which its action depends. 

It is known to those who are conversant witn the progress of canal 
navigation, that what has been denominated plungers, have been pro- 
posed for the purpose of forcing up the water in th)e chamber of a 
. canal. The use of this has been adopted by Mr. Townsend in his 
Model, and he has contrived a very ingenious method of balancing, 
raising, and lowering it. 

The Plunger is a heavy caisson, or a solid block, made of the 
length and width, nearly, of a canal chamber, and when adopted in 
practice, the chamber must be of double the ordinary width; the' 
plunger occupying one half, and the boat to be raised, the other. 
When a boat from the lower canal, has entered the chamber, and 
the gates are closed, the plunger is made to sink perpendicularly into 
the water over which it is suspended, on one side of the chamber : 
this will, of course, cause the water to rise, and should the horizontal 
section of the plunger be equal to half that of the chamber, the water 
will rise as many Feet as the plunger is immersed. A. boat may be 
thus raised to the height of the ordinary lift of a lock, and that with 
no further loss of water than the unavoidable leakage of the gates. 

The committee do not recollect any instance in which this plan 
has been adopted in practice $ they, however, are of opinion that it 
merits more attention than it has received. They nave already 
adverted to former proposals for the employment of the plunger ; and 
in this particular, therefore, the invention of Mr. Townsend has no 
claim to novelty. Under the article Canal in Rees's Cyclopaedia, it 
is mentioned that Mr. Lawson Huddlesion had proposed a similar 
plan, and had contrived a counter weight, which, by its action on a 
snail, or spiral curve, balanced the plunger, in all its different de- 
grees of immersion. Mr. Robert Salmon^ also proposed to accom-^ 
plish the same end, by sinking a hollow plunger, in another way ; and 
received from the Society of Arts, a premium for his invention ; and 
others have, subsequently, made similar propositions. The committee 
do not suppose that Mr. Townsend was accj^uainted with these facts, 
but they are not in the possession of the particulars of his claim. His 
mode of balancing tho plunger, they believe to be new, as it differs 
materially fro.m either tf the plans to which they have adverted. It 
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has already been stated, that the particulars of this plan, cannot be 
described in words alone; we will therefore only state, that a strong, 
moveable platform, is elevated above the plunger; upon this platform 
weights are placed, which can be made to act upon the plunger, and 
cause it to be submersed its whol^ depth; these weights then act 
upon levers, which are in such a position as to exert a maximum 
force. When the plunger begins to rise from the water, these levers 
change their positions in such a way as to lessen their action, and that, 
in exact proportion to the decreased force ef the water; and when the 
plunder is raised, so a# to receive no support from the water, the 
weights retain it in this position. The committee have tfot thought 
it necessary to institute a comparison between the various plans to 
which they have alluded; nor would they be able so to, did thej 
deem it desirable, as the cursory examination of the model in ques- 
tion, has not placed the meatis within their power. 

By order, 

Thomas P. Jones, Secretary. 

Philadelphia, January 15/A, 1827. 



FOR THE VRAKKLlir JOVnVAIt^ 

MECHANICAL JURISPRUDENCE.— No. XIIL 

. BY PETER A. BROWNE, Esa. 
On the law of Patents for new and mejtd Invendons, 

That acceptation of the word ^^ manufactures" by which is intended 
the method or manner of making a thing, was considered in the Tast 
essay, (p. 14) and I shall no^ call the attention of the reader to its 
second meaning, which is, the things worked, or made. Under this 
head are included, Ist^ new compositions of things. 2nd, All mechani- 
cal inventions. 

New compositions of things^ are manufactures^ in the most common^ 
and ordinary sense of the word ; thus we say the manufacture of cloth, 
glass, &c. Every mechanical invention, or machine, is a manufacture, 
and is patentable, whether it be an o/(/ machine, or engine, which will 
produce a new and useful effect; or a 7iew machine, or engine, which 
will produce an old and useful effect. 

I shall not pretend to define the word machine, or engine ; as an 
attempt to define words which are so plain, familiar, and intelligible, . 
leads to unnecessary difficulty. We nave a powerful instance of this 
in the cases referred to, in the last essay; where the words principle, 
method, engine^ &c. words which are perfectly well understood, have 
two or three meanings assigned them, and' are thus rendered obscure, 
if not unintelligible. 

The word manufacture, is found in the Act of Congress, with three 
other words; namely, art, machine, and composition of matter. These 
words, without any torturing, will be found to include every inven- 
tion patentable by the English law. 
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This is also the most proper place to remark, that the third section 
of the act of Congress, to the word inventor, found in the British 
statute, adds that of discoverer of any art, machine, &c. and the se- 
cond section does not limit the author to the <^ working or making," 
as in £ng;land, but provides for the ^ makings conatruetingn using, 
and vending to others to be used, the invention or discovery. ^^ 

A patent maj^ be taken for an improvement or addition. 

In England, it was formerly held, that a patent could not be for 
an improvement or addition. Lord Coke in dd institutes, 184, says, 
*^ but if the substance was in esse before, and a new addition there- 
unto, though that addition make the former more profitable, yet it is 
not a new manufacture in law*" He relies on Bircott's case, in tlie 
Exchequer Chamber, in the 15th year of Elizabeth. This case was 
decided before the passing of the statute of James. 

Morris v. Branson, was tried in 1776 1 it was respecting a patent 
for making oilet holes, or net work, in silk, thread, cotton, or worsted ; 
and the defendant objected that it was not a new invention, it being 
only an addition to the old stocking frame. Lord Mansfield, after 
one of the former trials on this patent, said, ^ I have received a very 
sensible letter from one of the gentlemen who was upon the jury, on 
the subject, whether on principks of public policy, there can oe a pa- 
tent for an addition only. I paid great attention to it, and mentioned 
it to all the judges. If the general point of law, viz. that there can 
be no patent for an addition, be with the defendant, that is open upon 
the record, and he may move in arrest of judgment. But that ob- 
jection would go to repeal almost every patent that ever was granted." 

There was m this case, a verdict for the plantifis, with J50O da- 
mages^ and no motion was made in arrest of judgment. Though his 
lordship did not mention what were the opinions of the judges, or give 
any direct opinion himself, yet we may safely collect, that he thought^ 
on great consideration, the patent was ^ood, and the defendants' coun- 
sel, though they had made the objection at the trial, did not after- 
wards persist in it. 

Bircott's case is thus noticed by Buller, J. in '2 Henry Blackstone's 
Reports, 488, " That a patent for an addition, or improvement, may 
be maintained, is a point which has never been directly decided ; and 
Bircatt's case, 5 Inst. 184, is an express authority against it* What 
were the particular facts of that case, we are not informed, and there 
seems to me to be more quaintness, than solidity, in the reasori assign- 
ed ; which is, that it was to put a new button to an old coat, and it is 
much easier to add than to invent. If the button were new I do not 
feel the weight of the objection, that the coat on whidi the button 
was put, was old. But in truth, arts and sciences, at that period, 
were at so low an ebb, in comparison with that point to which they 
have been since advanced, and the effect and utility of improvements 
so little known, that I do not think that case ought to preclude the 
(][uestion. In later times, whenever the point has arisen, the inclina- 
tion of the Court has been in favour of the patent for the improve- 
ment, and the parties have acquiesced, where the objection might 
have been bpught directly before the court," He then cites Morris 
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V. BraasoB, as above stated, after which he proceeds^— ^^ Since that 
time (1776) it has been the generally received opinion in Westmin- 
ster HalU that a patent for art addition i» good." 

Lord C. J. Ejre, speaking of Bircott's case, sajs, ^^ The principle 
on which that case was determined, has been, as mjr brother Buller 
observes, not adhered to, viz. that an addition to a manufacture can- 
not be the subject of a patent" 

In Hornblower v. Boulton, 1799, Grose, J. remarks*-'^ But a doubt 
is entertained, whether there can be a patent for an ctddiiwn to an 
old manufacture; this doubt rests alto^ther upon Bircott's case, 5 
Inst. 184, and if that were to be considered as law at this day, it 
would set aside many patents for very ingenious inventions, in cases 
where the additions to manufactures before existing, are much more 
valuable than the original manufactures themselves. I shall content 
myself with referring to what Lord Chief Justice Eyre said in this 
cause, in the Court of Common Pleas, in answer to this, and to the 
case of Moiris v. Branson, cited by my brother Buller upon the same 
point. If, indeed, a patent could not be granted for an addition, it 
would be depriving the public of one oi the best benefits of the statute 
of James." Lord Coke's opinion, therefore, seems to have been formed 
without due consideration, and modern experience shows that it is 
not well founded. 

A patent had been granted in the 27th year of King George III, 
for a machine for the manufacture of woolen cloths. In the 34tb 
Geoi^e III, another patent was granted for improvements upon that 
machme. Upon a motion to dis^ve an injunction, obtained by the 
patentee, an objection was taken to the specification under the lat- 
ter patent as describing the machine with the improvements, as one 
entire machine, the su^ect of that patent ; not distinguishing the 
original machine, from the improvements. The answer admitted, that 
the improvements were new, substantial, and a greater saving of 
power ; and that the description in the specification of the machine 
with the improvements, was accurate, and intelligible ; so that the ma- 
chine could be made according to that description. The Lord Chan- 
cellor, in delivering his opinion, says, ^ I do not enter into the ques- 
tion, whether a patent for improvements can be supported. 7^ 
ifjfirmative has long been settka^ and undoubtedly is the law.^* 14th 
Vezey's Reports, 133, Harmer v. Plane. 

The case of Fox, ex parte, in Vezey & Beame's Reports, 67, was 
a patent issued by order of the lord Chancellor^ for certain improve- 
ments in steam engines. 

I rather think, therefore, that no risk is incurred by laying down 
the English law to be, that a patent for an improvement, or addition, 
is valid. 

The case of an improvement, is expressly provided for by the 
American Law. The 1st section of the act of Congress of 1793, 
enacts, ^ That when any person or persons, being a citizen or citi- 
zens of the United States, shall allege, that he or tney have invented 
any new and useful art, machine, manufacture, or composition of 
matter, or any new and usrful improvement on any art, machine^* 
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manufactare, or composition of matter, not known or used before the 
application ; and shall present a petition to the Secretary of State, 
aignifjin^ a desire of obtaining an exclusive property in the same, 
and praying that a patent may be granted therefor, it shall and may 
be kwful for the said Secretary of State, to cause letters patent to fcie 
made out," &c. 

' Btit the patent is valid ordyfor the improvement^ and gives the pa- 
tentee no title to use the original invention, — ^This was laid down by 
BuHer in the case of Boulton & Watt v. Bull, formerly quoted ; 
where, to what was before noticed, he adds the following observation. 
^ But then it (the patent) must be for the addition only^ and not for 
the old machine too." 

Jessop invented a watch movement, and he took out a patent for 
the whole watch, and his patent was avoided. Cited by Buller, J. iu 
Boulton & Watt v. Bull. So in the case of Harmer v. Plane above 
mentioned, the Lord Chancellor, after stating, that it had long been 
settled that improvements were patentable, and that the second patent 
would subsist till 1808, says, ^< but the original instrument without 
the improvements, was open to the public in 1801." — 14th Vez. 133. 

This also is expressly provided for by the act of Congress, sec- 
tion 2d. *' Provided always, and be it further enacted, that any per- 
son, who shall have discovered an improvement in the principle of 
any machine, or in the process of any composition of matter, which 
shall have been patented, and shall have obtained a patent for such 
improvement, he shall not be at liberty to make, use, or vend the 
original discovery, nor shall the first inventor be at liberty to use the 
improvement." 

The patent must not he broader than the invention^ or it is void, — 
Conformably hereto, the law was adjudged by Judge Story, in the 
case of Whittemore v. Cuttee, 1 Gallison's Reports, 478. " If the 

Slaintiff, Amos Whittemore, be not the inventor of the whole machine, 
ut only of an improvement thereof, his patent is too broad, and is 
utterly void ; for it is clearly a patent for the whole machine." 

And in like manner in Woodstock v. Parker, 1 Gallison's Reports, 
438. Story, J. observes, " If the machine for which the plaintiff ob- 
tained a patent, substantially existed before, and the plaintiff made 
an improvement only, therein, he is entitled to a patent for such im- 
provement only, and not for the whole machine: and under such 
circumstances, as this present patent is admitted to comprehend the 
whole machine, it is too broad, and therefore void." 

As to what shall constitute an improvement, the same section de- 
•lares, " that simply changing the form, or the proportions, of any 
machine, or composition of matter, in any degree, shall not be deemed 
a discovery. " 

So in Woodstock V. Parker, 1 Gallison's Reports, 438, Judge Story 
observes, ** It is not necessary to defeat the plaintiff's patent that a 
machine should have previously existed in every respect similar to 
his otvn, for a mere change oiform^ or proportions^ will not entitle a 
party to a patent." 

So in Pettibone v. Derringer MS. Rep. C. C. U. S. one of the 

ToL. III.— No. 2.— Febkuary, 1827. 14 
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questitms submitted by Judge Washington to the jury, was, Whether 
tne twisted auger, of which the plaintiff claimed to be the inventor^ 
was an improvement in the principle, or merely a change in the form 
and proportions ; in which latter case, the patent was not good. 

"What constitutes the identity, or diversity, of two machines, so as 
to give, or take away, the right to a patent, is a question of fact, 
sometimes difficult of solution. To assist in its decision. Judge 
Story, in the case last cited, gives the following rules. ** Where a 
specific machine already exists, producing certain effects, if a mere 
addition is made to such machine, to produce the same effects in a 
better manner, a patent cannot be taken for the whole machine, but 
for the improvement only." The case of a watch is a familiar in- 
stance. "The inventor of the patent l«ver, without doubt, added a 
very useful improvement to it ; but his right to a patent could not be 
more extensive than his invention. The patent could not cover the 
whole machine as improved, but barely the actual improvement. The 
illustration might be drawn from the steam engine, so much improved 
by Messrs. Watt & Boulton. In like manner, if to an old machine, 
some new combinations be added, to produce new effects, .the right to 
a patent is limited to the new combinations." 

Where a patent is taken out for improvements in several different 
things^ if there be defect in the title to any one improvement^ the 
patent is wholly void, — This was decided in Brunton v, Hawkes, 4 
Barnewall & Alderson's Reports, 544.-This was an action brought to 
recover damages for infringing the plaintiff's patent right to certain 
improvements in the construction, making, or manufacturing of, 
ships' anchors and windlasses, and chain cables or moorings. It ap- 
peared upon the trial, that so much of the plaintiff's improvement as 
related to the anchor, was not new. A verdict was found for the 
plaintiff; and afterwards, upon a motion for a new trial, the question 
was discussed, whether, there being no novelty in the mode of manu- 
facturing the anchors, and the patent being granted for these three 
several things, if void as to one, was not void for the whole. Abbott, 
C. J. gave his sentiments as follows. " It is not without great re- 
luctance that my mind has at length coine to a conclusion, which 
(as far as my judgment goes) will have the effect of avoiding this 
patent. It appeared in evidence, at the trial, that the mode of mak- 
ing cables and anchors, introduced by the plaintiff into general use, 
was highly beneficial to his inajesty's subjects; and I should wish 
that he, who introduced it, might be entitled to sustain the patent. 
Upon a full consideration of all the arguments that have been address- 
ed to us, and a view of the patent, the specification, and the evi- 
dence given at the trial, I feel compelled to say, that I think so much 
of the plaintiff's invention, as respects the anchor, is not new ; and 
that the whole patent is therefore void." And afterwards, " The 
question then is, whether, if a party applies for a patent, reciting that 
he has discovered improvements in three things, and obtains a patent 
for the three things, and in the result it turns out that there is no 
novelty in one of them, he can sustain his patent ? It appears to me 
that the case of Hill v. Thompson, 2 Bay ley Moore, 4^4, which un- 
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tlerwent great consideration in the Common Pleas, is decisive upon 
that question. The only difference between that case, and this, is, 
that here, the plaintiff, instead of sajing that he has made certain im- 
provements, stcUes the improvements ; but still he claims the merit 
of having invented improvements in all the three. The patent is 
granted upon the recital that he has made improvements in all the 
three, ana that they are neto; and the consideration of the patent is 
the improvement in the three articles, and not in one; for an im 
provement in only one of them, would render the patent bad. The 
consideration is mt entirety of the improvement of the three ; and it 
it turns out there is no novelty in one of the improvements, the con- 
sideration fails in the whole, and the patentee is not entitled to the 
benefit of that other part of his invention. For these reasons I am of 
opinion that the patent cannot be supported." Bayley and Best, Justi- 
ces, were of the same opinion. 

The question of identity^ or diversity, of inventions, is a mixed 
question oi fact and law. It is a question of fact to be proved by 
witnesses* who are to explain the precise agreements, and aiflference, 
between the given machines ; and all the facts being given, it is a ques- 
tion of law, whether the principles are the same. 

This rule is well elucidated by Judge Story in the case of Barrett 
V. Hall, in 1 Mason's Reports, 471 — 2. Where he says, "But, al- 
though the testimony of witnesses be admissible, to prove the identi- 
ty, or diversity, of machines, in principle, yet, after all, it is but 
matter of opinion ; and its weight must be judged of by all the other 
circumstances of the <jase. It is infinitely more satisfactory to ascer- 
tain, if we can, the precise differences and agreements; and when 
these can be subjected to the eyes, they almost supersede all the 
evidence of mere opinion. In all my experience, I can scarcely re- 
collect a sioffle instance, in which the general question, whether the 
principles of two machines were the same, or different, has not pro- 
duced from different witnesses, equally credible, and equally intelli- 
gent, opposite answers. This could result only from the different 
meanings attached to the word, and from confounding its various 
senses. And this has been completely shown when the same witnesses 
came to explain the precise agreements and differences, in which 
they have almost uniformly agreed. The case now before the court 
is a perfect proof in point." 

Tne witnesses differed as to the identity or diversity of the princi- 
ples of the machines, but they all agreetl in what were the precise 
differences and agreements, in fact. There seemed then nothing for 
the jury to decide. 



rOK THE f RAVKLTV JOtTBlTAI. 

Eemarks on the coating of Iron tvith Copper. 

* Lebanok, January SL% 1857. 

Mr. Editor. 

Sir— Through the politeness of a friend, I have been gratified with 
the perusal of me Franklin Journal for January, 1827, in which I 
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find a notice of a patent obtained by Mr. David Gon^on & Williaia 
Bowser, Iron Manufacturers. London, for a method^ or process by 
which iron is coated with copper, and which is stated as a valuable 
discovery in the arts, &c. It may, probably, be a valuable discovery; 
but I am apprehensive, that there must be considerable difficulty at- 
tending the process, inasmuch as the iron has to be heated to a de- 
gree that will cause it to oxidize rapidly, unless entirely excluded 
from the air, which appears to me almost impracticable. 

The following process I have been acquainted with for a number of 
years, and I think it much more simple, much more expeditious whem 
any quantity of the article is required, much less exijensive, and at- 
tended with much less risk; whilst it requires but little skill in the 
performance. Take a cistern of wood, of a size suitable for the 
articles required to be coated; fill it with rain; or river water; put 
up a small furnace ; the best form, I think, is that used in rolling mills 
for heating iron, with anthracite coal, but it need not be more thaa 
one-third of the size. Any other kind of fire, that will produce a 
uniform heat, may answer; then take scraps of sheet copper, or 
any other copper most convenient, heat them to a bright red, suffi- 
cient to oxidize the surface, but not to melt the copper, then quench 
them in the cistern of water; continue to heat, and quench them, un- 
til more than a sufficient quantity of copper is oxidized and disen- 
gaged, to coat the articles required; stir tne water well, and deposite 
the articles intended to be coated, in such a position that they will be 
entirely covered, and the water have free access to every part: leave 
ihem in this situation, from five to ten days, and they will be com- 
pletely coated with copper. A kettle, for instance, maae of sheet iron, 
and deposited in the solution, will become completely coated inside 
and out, and will appear as if made of sheet copper. The longer 
the articles remain in the solution, the thicker will be the coating, at 
least so far as my experience goes. If you should think the above 
worthy a place in vour useful Journal, it is at your service; if not, dis- 
pose of it as you think proper. I am no patent-monger, neither do I 
intend to become one; they are already too numerous, their contri- 
vances, in general, serving as proofs of idleness, rather than of genius. 

Yours, &c. 

Joshua Malin. 

p. S. I have lately invented a pyrometer, for measuring the con- 
traction and expansion of metals, he. it is very simple, and easily 
constructed, yet I think very accurate. I have not seen, or heard 
of any one upon a similar plan, and shall take the liberty of sending 
you a description of it, as soon as I have leisure. 

J. M. 

Remarks by the Editor.»^If blue vitriol, (sulphate of copper) be dis- 
solved in water, and a clean piece of iron or steel, such as a knife blade, 
be dipped into the solution, the iron, or steel, will become coated with 
copper; in this case a portion of the acid, by which* the copper was 
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dissoWed, combines with and dissolves a portion of the iron, whilst 
the disengaged copper, taking its place, is precipitated upon the sur- 
&ce of the remaining iron, which it complete! j coats. This coating, 
however, will neither be thick, or durable, and is very different from 
that proposed in the patent. In the process recommended bj our 
correspondent, there is no acid employed, and consequently no salt 
of copper formed $ in what way the copper, in the state of oxide, be- 
comes reduced, and combines with the iron, we cannot perceive. 
We should apprehend, that the only action in the case alluded to, 
must result from the accidental presence of acid, and that in pure 
water, there would be no sensible action. Our correspondent appears 
to speak from his own experience, and in this, should there be no 
mistake, he offers a much better test than our theory; as theories are 
good only so far as they are suggested, and supported by experience. 
The communication omits to mention, the necessity of a perfectly 
clean surface of iron; without this, however, no coating can be ex- 
pected. We should be glad to see an article covered with copper, 
by the foregoing process. 



FOR THE FRANKLIN JOURNAL. 

Observations on Mill SpindleSy and on Brands. 

Brandywine, 1st Month 16th, 1827. 
ToiheEdiior, 

Esteemed Friend, — In looking over the Franklin Journal, pases 
370, 571, for Dec. 18£6, 1 observea an article on Mill Spindles, with a 
di-aft of one, and some observations on its utility, and recommending 
some precautions that I consider unnecessary, and of small value. 
I have been a Miller for nearly 40 years, and for the last 16 of the 
time, I have made use of cast iron, extensively, in the Mills that I 
have been, and am now engaged in, for wheels, gud^ons, and spin- 
dles, as well as for steps for those spindles ; all which are cast iron 
throughout ; the cock-head, neck, and toe, being all of the same 
piece of metal, cast at the same time; all of which have worn, very well, 
for 16 years past; havine given us very little trouble. Had I 
now a new mill to build, Fshould use the cast iron spindles, &c. in 
preference to any others. It has occasionally been necessary to in- 
troduce new steps, as they bore down faster than the toes wear, but 
this has occasioned us little trouble, as we have a pattern of wood 
provided, and several extra steps at hand, which we put under the 
spindle, rougli as they come from the furnace, (except cleaning out 
the sand that had adhered to the iron in casting) adding a small 
quantity of ground emery and oil ; in this state the spindles are per- 
mitted to run (without the stone) for an hour or two, when they are 
lifted up and the emery cleaned out, and oil put in the steps ; they 
are then ready for work, in the usual way. Our brands are also of 
cast iron, and they have been found to answer our purpose very 
well for many years, changing them as they burn out; tins is done 
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Tcry readily, as we always have some to spare, they being prepared 
at the furnace with a wrousht iron bar about 15 inches long^, to which 
we weld the old handle, when we find it necessary to make use of a 
new brand. I need make no further observations, than that the 
steps of the spindles ought to be cast of the hardest iron : and in re- 
lation to the Drands, that in casting, the end of the bar of wrought 
iron should be split in four parts for an inch, and opened a little, and 
the brand cast upon that end, to prevent their becoming loose, which 
they are likely to do without this precaution. 

A cast iron brand costs about half as much, and will last about half 
the time, of one that is wrought, and cut. But there is, in various 
respects, a great advantage in having two brands instead of one. 

J. Morton Poole. 



ESSAYS ON MATHEMATICS. 
By the late Mr. Johk Cross, Teacher of Mathematics^ Glasgow, 

No. 11. 

In every age and country where learning has prevailed, the mathe- 
matical sciences have been esteemed as forming an extensive and 
valuable part of human knowledge. Their influence on the mind, in- 
dependent of their practical utility in life, is alone sufficient to place 
them on a level witn most other studi(»s. They accustom the mind 
to attention. In the pursuit of this study, we are delighted with a 
succession of connected truths, which are evident when we under- 
stand the reasoning, but which do not appear at first sight to depend 
on each other. The pursuit of truth, gratifies a faculty implanted in 
us, as much as the pleasing of our senses ; and the pleasure which we 
by that means derive, is free from the regret, the turpitude, and the 
intemperance which often attend sensual pleasures. When any one 
has felt pleasure, he will naturally wish for a repetition of it ; but this 
he cannot have, unless he understands the reasoning by which anj 
thing is shown to be true ; and as mathematical truths are not obvi- 
ous, he will be incited to study the reasoning by which any conclu- 
sion is aimed at. Attention is requisite for wis purpose; and by en- 
deavouring to attend closely to one subject, a habit of attention will 
soon be established. 

By mathematical knowledge we acquire a habit of clear, demon- 
strative, and methodical reasoning. If we look into controversial 
writing, hear verbal disputes, or examine the foundations of many in- 
genious systems, we shall be surprised at what superficial reasonings 
satisfy the greatest part of mankind. The method of convincing 
which is often adopted, is td work upon the passions, rather than the 
judgment. A niece of wit, an anecdote, or a simile, is often advanced 
in place of solid sense. You may hear a subject, abundantly plain, 
obscured by reasoning the most foolish $ and often jrou may see a 
man of plain common sense supporting a position, which scarce re- 
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«|uires proof, silenced by the noise or the laugh of his opponent, or 
kDocked down by a quotation from Shakspeare or Hudibras. If with 
this we compare the reasoning of the geometrician, we shall find it is 
conducted in a manner diametrically the reverse. 

From a few simple axioms and self-evident principles, we proceed 
gradually to the most general propositions, and remote analogies ; de- 
ducing one truth from those already known, in a chain of reasoning 
infallibly connected, and logically pursued ; and truth agreeably forces 
itself upon the mind, in the full tide of irresistible conviction. 

By an attachment to these studies, we acquire an elevation of 
thought which fixes the mind, and prepares it for other pursuits ; we 
follow with pleasure the same closeness of argument in other re- 
searches ; and if we find a want of this accuracy, our mind, accus- 
tomed to the contemplation of truth undisguised, revolts indignant 
from the merely probable, the false or erroneous assertion^ and reason 
disdains to assent to the sophisticated tale. 

It is true, indeed, that in most other subjects, the same strictness 
ef reasoning is impracticable, because their principles do not admit 
of the same degree of evidence ; but still it is imitable in a certain 
degree. For proof of this I need only appeal to those works, the au- 
thors of which were mathematically inclined. Of these I shall only 
notice Smith's Wealth of Nations, Reid's Essays on the Powers of 
Man, and the writing of Dr. Beattie. 

What has been said may recommend mathematics, as a useful ex- 
ercise to the mind ; the exercise of our mental powers is as necessary 
for giving a vigorous constitution of mind, as bodily exercise is for 
procuring health and strength to our frame. But it is not merely in 
a speculative view that the study of mathematics is advantageous; 
its application to other sciences and the arts, have given rise to 
many inventions, which are useful in every department of life. 

The importance of mathematics as a preparation for other sciences, 
will be evident on considering their connexion and dependence on 
mathematical principles. We may observe, that all the objects of our 
knowledge are made in number, weight, and measure, and therefore 
to consider them we ought to understand arithmetic, geometry, and 
statics ; and the greater advances we make in those arts, we are the 
more capable of considering such things as are the ordinary objects of 
our conceptions. But particularly we now know, with astonishing 
precision, the courses, periods, order, distances, and proportions of 
the several great bodies which compose our planetary system, at least 
of such as are within our view ; and this affords a remarkable instance 
of the power of arithmetic, and geometry, well applied. Let us sup- 
pose ourselves placed at that stage of society, when the long course 
of observation and study necessary to bring astronomy to its present 
perfection, had yet to begin ; — let us suppose ourselves ignorant of the 
most obvious revolutions and motions of our planet ;— let us suppose 
ourselves ignorant of its periods and seasons, without instruments to 
make observations, without any idea of observations or instruments^ 
— when would we expect that any of our posterity nould arrive at 
the art of predicting an eclipse ? When would we suppose them ca- 
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pable of reckoning all the eclipses, past, or to come, for any number of 
jears ? When would we suppose that if conveyed to anj distance 
from their home, that thej should be able to tell now far from it thejr 
were, south, north, east, or west, or what course to take to return ? 
We know that all this may be done, and is daily done, by what is 
known in astronomy; yet, when we consider the vast industry, saga- 
city, and the multitude of observations necessary for these purposes, we 
would be inclined to give up the pursuit as impossible to be attained; 
but by the assistance of the mathematical sciences, these things are 
now rendered so easy, that they may be performed by ordinary un- 
derstandings. 

What has been said of astronomy is equally true of geography and 
of navigation, sciences which depend upon astronomftal and mathe- 
matical principles. Tochronol<^y these sciencesare equally necessary; 
from the occurrence of circumstances related in many parts of anciejit 
history, the precise dates have often been ascertained when some re- 
markable events have taken place. Thus Mr. Halley determined the 
day and hour of Julius Cassar's landing in Britain; and the accounts 
of ancient eclipses, have, by this means, enabled us to tell exactly the 
dates of some events in history, which, without this verification, might 
be reckoned fabulous. Thus, in order to read history with advantage^ 
some knowledge of geography and chronology are necessary. 

Light is a considerafile objectof natural knowledge; but all inqui- 
ries concerning this body, are frivolous and futile, unless guided by- 
geometry. I am not to be understood here as speaking of the inge- 
nious theories of the chemists concerning this wonderful substance — 
with these, the geometers have nothing to do ; but they have discov- 
ered two of the principal laws of its action, viz. in the reflection and 
refraction of its beams, and have invented the beautiful theory of op- 
tics, and of reflected and refracted vision, and hs^ve taught us to ma- 
nage this subtile body, for the improvement of our knowledge, and 
for purposes useful in life. Geometers have likewise demonstrated 
the causes of several celestial appearances which arise from the in- 
flexion of its beams, both in the planets, &c. and in the phenomena 
which arise in the atmosphere of our earth. Of the fluids which sur- 
round, or float upon the surface of the globe which we inhabit, air 
and water, little could be known but for the assistance of geometry 
and mechanics. The elasticity, and gravity, of air have been discov- 
ered by mechanical experiments: From these properties, g^metri- 
eians have calculated the height of the atmosphere, as far as it has 
any sensible density, and the result agrees with another observation 
on the duration of the twilight. Air and water are the objects of 
hydrostatics, though denominated only from the latter. The princi- 
ples of this science were established by Archimedes, and by the sci- 
ence is illustrated those natural appearances which- depend on, the 
gravity and motion of fluids, and the motion of solids in these fluids; 
in considering the different pressures, celerities, and resistances of 
these solids, many practical observations have been pointed out, ne- 
cessary for the business of naval architecture ; and the solid, which, 
shall pass through a fluid with the least possible resistance, has been 
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ascertained. The calculations of mathematics on the motion of water 
through pipes, &c. are useful for several purposes. I might enume- 
rate other arts and sciences which depend on mathematical principles. 
Thus perspective depends upon the rules of geometry and optics. Th« 
mathematics have reduced music to a regular system, by inventing its 
scales ; and there is hardly any part of mathematics which is not sub- 
servient to architecture. I might descend to the animal frame. The 
eye, the only organ of sense which the geometers have considered, is 
the only one whose structure and manner of operation are understood. 

Every anatomist who would wish to understand the action of the 
bones and muscles, would need the knowledge of mechanics. 

The usefulness of mathematics in several sciences and practical 
arts, is abundantly evident. They were reckoned by some of the an- 
cient philosophers the key to all knowledge. Thus Plato had written 
above the door of his school, *' Let no one ignorant of geometry enter 
here." It is not meant, however, that a knowledge of mathematics 
will enable any person to practise in any of the arts I have mention- 
ed. Thus be who would attempt to compose music merely by his 
knowledge of harmonical numbers, could not be expected to produce 
very excellent pieces. To excel in several of those arts, beside^. the 
accuracy of rules, a person must be possessed of genius and fancy, and 
practice is necessary for them all. Yet still they owe their being to 
mathematics, which* lays the foundation of their theory, and affi>r,ds 
tliem precepts, which being once invented, are depended upon secure'* 
ly by practitioners. Thus, though many design who do not know the 
reasons of the rules by which they practise — ^though many compose 
music better, perhaps, than the inventor of the scale could have 
done, and know nothing of the numbers on which their harmony is 
founded, yet as the mathematics show the foundation of these arts, 
they must be necessary for their improvement ; and surely it will be 
granted, that he who knows the fundamental principles of what he 
professes, has the best chance of excelling. 



Hints to Faviers. By Colonel Maoirom. 
[Continued from page 58.] 

The next kinds of pavement that it may be necessary to mention, 
are those of Florence, of Sienna, of Milan, and some other cities of 
Northern Italy. These may, indeed, be assimilated to a kind of 
stone rail-road, as fllere are particular tracks allotted for the wheels, 
and others for the horses. The tracks for the wheels, are composed 
of stones of very large diraensiofls ; they are of marble, lumacelar 
limestone, or of a very hard sand stone 5 most of them, particularlv 
at Florence, weighing several tons. They are laid with much preci- 
sion, in lilies of about three feet broad. The spaces for the hprses, 
between these lines, are paved with small stones, and are, as well as 
I can recollect, about four feet wide. In some of the squares, the 
small pavement predominates ; while the lines of large stone-wav 
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cross it in ^ery necessary direction. Nothing can be more easy or 
agreeable than this pavement, which is suitable to carriages of every 
description, without the limitation or confinement of an iron rail-road, 
but with nearly the same smoothness. 

Among; the causes which appear to me to have contributed to the 
extraordinary duration of these ancient Roman pavements, the geo- 
logical nature of the surface over which they are constructed is not 
the least prominent. With the exception of the Pontine Marshes, 
and some tracts about Brindisi (Brundusium), Taranto, and Perug- 
gia, nearly the whole of them have been carried over a surface of vol- 
canic tufa, of greatly compressed Puzzolana, or of calcareous, or 
basaltic rock; all which furnish the best possible foundation. In 
countries where chalk, clay, gravel, or sand, are frequent at the sur- 
face, as in England, France, Alsace, part of Lombardy, &c., even 
these Roman pavements, when not kept in repair, have speedily be- 
come impracticable for carriages. 

The size and weight of the stones composing the ancient Roman 
pavements, certainly do, when once well laid on a compressed svbstra- 
tum^ oppose much vis inertia to the weights which roll over them, 
while their polyangular shape prevents any acute, or even right an- 
gles, being presented to partial pressure. This polyangular shape, 
and the excellent juxta-position of their sides, prevent any continu- 
ous line of junction being presented to the course of the wheels, which 
would so much tend to create ruts, and other irregularities; more- 
over, the stones being slightly pyramidical, produces a tendency to 
conduct the shocks towards the inferior centre of each, or laterally 
to the superior edges, which are well supported by the surrounding 
ones. 

It is necessary alsQ to remark, that the carriages used in Italy, 
both anciently and at the present time, are what would be deemed 
in England, very light. Besides which, the wheels of the modem 
Roman and Neapolitan carts are of a larger diameter than any used 
in England. It would appear that the carts of the ancient Romans 
were generally two-wheeled, drawn by two, or four oxen. Travel- ^ 
ling was for the most part performed on horseback, or in litters car- 
ried by two mules. Chariots for travelling do not appear to have been 
used at all, much before the close of the republic. They were botli 
two and four-wheeled, but not made to carry more than two persons, 
besides the driver. They do not appear to have had any springs ; 
the wheels were very low, and not more than thirty -two or three 
inches apart. So that, altogether, it may be presumed they were 
more calculated to bruise the bones of the riders, than injure the pave- 
ments over which they bounced. , 

Such, in a very few words, are the best pavements I have had an 
opportunity of observing, and there is reason to believe there are no 
better existing. It does not, however, follow, because they are good, 
and perfectly well adapted to their respective purposes and localities, 
that any of them might be applied with advantage to the streets of 
London. I think it may be easily shown, that neither the ancient 
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nor modern Roman, the Tuscan, nor Neapolitan, would possess the 
qualities required for such an application. 

To pave London after the ancient Roman plan, would, in the first 
place, be attended with enormous expense, and entirely new stones 
would be required for the whole undertaking. Stones of so large a 
surface would also become most dangerous for horses, at any pace 
faster than a walk, or when drawing heavy weights, or upon an ac- 
clivity. In London, wagons and carts are in general use, of far 
greater burthen than any which were anciently, or are at present, used 
m Italy. Some of our stagehand vans, to a very considerable weight, 
moreover, add great velocity. I shall he told, perhaps, that in pro- 
portion to this horizontal velocity, the vertical gravitation is dimin- 
ished ; but these carriages have very small fore-wheels, upon which 
the drivers, with extraordinary stupidity, contrive to place tne greater 
part of the load.* Such small wheels, so overloaded, descend with 
great violence into the least depression' of the pavement^ and are 
thrown up (to fall again) by the slightest protuberance. 

I very much doubt whether, even in point of durability, either 
the Roman or Neapolitan pavements would succeed in London. Con- 
sidering the friable nature of most descriptions of mortar, I suspect, 
that the repeated shocks of very heavy carriages would pulverize and 
detach it from the inferior surface of the stones, part of it would 
work out, and the stone become loose, t A further great objection 
to any such solid masonry pavemefits is, the frequent necessity of 
partially taking it up to lay gas and water pipes, and to repair our 
trumpery? crumbling, brick sewers-f 

The foregoing objections will equally apply to the modem Neapo- 
litan pavements. The modern Roman has not the defect of being too 
smootn, but it has that of homogeneous solidity, which will not admit 
^f its being perpetually displaced for the temporary purposes above 
mentioned. Moreover, where are we to get a sufficient quantity of 
such Puzzolana mortar as is employed in Italy, with which the pave- 
ment becomes as one rock ?§ 

With regard to the pavements, or, as I have ventured to call them, 
the stone rail -ways of Florence, Sienne, Milan, &c. &c. the objec- 

• The pertinacity with which this custom is followed, is somewhat surprising 
in this scientific country. What ai'e we to say to the riders too? We frequent- 
ly see five or six in front on a stage coach, without a single person behind, or 
even inside! 

f I have seen portions of ancient Koman road broken up by the passage of 
heavy artillery. A very few such large stones displaced, will render the road 
impassable for carriages. 

i Our sewers are admirably planned and levelled, but the materials and the 
construction are very short of the necessary solidity. 

§ I have frequently seen portions of such pavements undermined, and dis- 
placed by torrents, without a single stone being detached from the masses of 
several square yards* surface, into which the pavement was broken. On one 
occasion I remember the water having undermined the whole breadth of pave- 
ment, so as to admit of my crawling under it from one side to the other. I im- 
mediately after passed over it in my carriage, as safely as over a bridge. 
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tions ta their adaptation to the streets of London must also be obvious 
enough. Independently of the enormovs expense of the materials^ 
fiich a system could never answer in streets where vehicles of all 
descriptions, going at every degree of velocity, have occasion to cross^ 
pass, and run abreast of each other, over the entire breadth of the 
street. Such large stones, whether of granite or limestone, would 
soon become dangerously smooth, their longitudinal edges would 
wear, and ruts continually be formed along Ithem.* 

It remains for me to observe- a new method of paving, which has 
been lately attempted in Piccadilly, but which I am confident will 
not be found to possess any advantaged over the old plan in general 

• In that delectable imitation of the French, which is exhibited on the Ham* 
mersmith road, of which one portion is paved and the other not, the high ridge, 
which must perpetually exist at the edge of the paved portion, has afforded 
many good jobs to the surgeon^and wheelwrights. A propos of French roads — 
1 will ventore to digress so far as to observe, that with the exception of their 
straightness, their^onstruction in other points is very bad. They are in ge- 
neral three times too wide — they are too much arched or elevated in the mid- 
dle, and when this part of them is paved, nothing is done to the lateral por- 
tions, which are not. From being too wide, so much care cannot be bestowed 
on their construction, at the same expense as would suffice were they narrower. 
Secondly, the carriages and carts not being obliged to get out of each other's 
tray, form regular tracks and ruts for those going and those coming, out of 
which they never dream of moving. These French carts and wagons are of 
quite as barbarous and rude a construction as they could have been in the days 
of Clovis or Charlemagne, save and except, perad venture, that very ingenious in- 
vention of the modem French, for the express purpose of enabling the said 
carts to keep, exactly and undeviatingly in the same ruts. For whereas in dif- 
ferent districts the carts vary more or less in width, so that cart A would not 
be able to go exactly in the rut of cart B, it is contrived, that their axletrees 
should have six or seven inches to spare, over and above the portion confined 
in the nave of each wheel. The linch pin is affixed to the extremity of the 
axle, so that the wheels are at liberty to wash to and fro from side to side, and 
adapt themselves exactly to the ruts, which the French road-makers so highly 
appreciate. In passing by a French cart you must therefore be iareful to allow 
for, at least, six inches of concealed axle, which ever and anon darts out from 
the nave, like the tongue from the mouth of a snake. 

The middle portion of a French road, which is generally paved, is so much 
arched, that carts are naturally induced, if not compelled, to take the centre of 
it; so that those going in opposite directions invariably use the same track, out 
of which they only momentarily move at the instant of meeting. Deep ruts are 
thus soon worn even in the most substantial pavement — the difficulty of repair- 
ing which, unless throughout the whole extent at once, must be sufficiently ob- 
vious. I have here alluded only to the two or three main roads of France. In 
the others, -which they regard as secondary ones, I have travelled for scores of 
miles where the ruts have been so deep, that on one of my wheels falling in, it 
could not touch the bottom, but rested on the nave and axle. 

Besides the consequences of the defects of locality and of materials, I have re- 
marked three principal causes of the speedy deterioration of highways. Their 
being too wide — too much arched — or having but little traffic upon them; — 
all which circumstances conduce to the carriages keeping in one track, and to 
the consequent formation* of ruts and holes. The only defect in ^he English 
high roads, is their having so many .unnecessary, and often dangerous turnings 
and windings. Here and there, they are even too narrow; and buildings have 
been suffered to encroach upon them. 
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Qge, at all eammensurate to the great inconvenience md expense at- 
tending its formation. According to this method, the old pavement 
is taken up for a space of about thirty or forty yards at a time, and a 
r^ular road is laid with gravel and broken granite, d la M'Adam, 
upon which the paving stones are subsequently laid, and the opera- 
tion repeated for another forty yards. It, however, takes at least 
ten days or a fortnight to harden in succession each of these tracts, 
sufficiently for the application of the paving stones, and these suc- 
cessive hardenings are to be performed by the carts, carriages, and 
horses of the public, with so much inconvenience and annoyance as 
amount to a complete nuisance ! After all, this pavement of such 
troublesome and expensive production, will not stand much longer 
than the old. When any portion of it has to be taken up, for pipe 
laying, &c., how is that portion to be restored to an equal density 
with the rest? In fact, there, is no species of pavement that I have 
ever seen or heard of, to the application of which to the streets of 
London, there would not be many great objections. I, however, flat- 
ter myself, that, after much observation and reflection, / have hit 
vpon a method that would combine economy toith durability^ and 
with what is here quite indispensable, the admissibility of partially and 
frequently disturbing it, with no greater inconvenience or expense than 
occurs according to the present system. 

Having thus far therefore endeavoured to show, that solid cement- 
laid pavements, or even such as derive 'their solidity from the size and 
weignt of the stones, would severally present many objections to their 
aoaptation to the streets of London^ 1 now will proceed to state what 
I conceive would prove a cheap and efficacious succedaneum. 

The author then proceeds to give the explanation of his system of 
pressure, which has been already inserted in our last number, p. 58. 



ESSAYS ON BLEACHING. 
,By James Rennie^ A. M. Lecturer on Philosophy^ ^-c ^c. London* 

No. II. BLEACHING APPARATUS. 

• Section II. — The apparatus for preparing the difierent combina- 
tions of chlorine with the alkalies, with lime, or with water, h^s also 
been somewhat improved since its first invention by Berthollet, but 
this has only been the case in the materials used for its construction, 
and in some of its less important parts : the principles on which it is 
' now made, are the same as in the earliest periods of its employment. 
Mr. Rupp, (Manchester Memoirs, V. p. 301, in a note,) complains 
of BerthoUet's apparatus as too complex Tor a manufactory, and re- 
commends a range of four, five, or six hogsheads, or rum puncheons, 
connected v/ith one another in the manner of Woulfe's apparatus, as 
being greatly preferable. It will be recollected that this is exactly 
the method which was resorted to by the Aberdeen bleachers, when 
they found it inconvenient to use glass. 
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The one now commonly used is said by Ramsay to have been c<ni- 
triyed by Mr. Fisher of Rutherglen ; that which I shall now de- 
scribe as the best which has come to my knowledge, is somewhat dif- 
ferent from Mr. Fisher's as described by Ramsay, and is that used 
by the most enlightened bleachers in England and Ireland. Oyer a 
furnace constructed in the usual way, is placed a cast iron vessel con- 
taining water,, which forms a water bath for the reception of a still. 
This still, into which is put the materials for furnishing chlorine, is 
made of lead, and properly adapted, both in form and size, to the 
cast iron water bath in which it stands. The top of the still is furn- 
ished- with water lutes, to keep the apparatus tight and prevent the 
ga's from escaping. These lutes are best made of loose flax, dipped in 
white lead which has been ground in oil. The head of the still is also of 
lead, and is sufficiently large to allow of its dipping, six inches, into the 
gutter of water which surrounds the bojiy of the still ; whence it can be 
taken off, or put on at pleasure. In the topis made a circular hole of three 
inches diameter, to introduce the materials, and occasionally to clean 
out the still. The whole is fitted with a plug of lead, which is gently 
struck into the cover when the apparatus is arranged for working, 
and Is luted with soft clay to prevent the escape of ^as. To agitate 
the materials, there is fixed in the still, a stirrer, consisting of a square 
frame of wood covered with lead. From the still there runs a bent 
tube, to convey the gas to the receiver for the alkaline solutions. But 
before it is admitted into this? it passes into a small circular vessel, 
which is, according to the proportion of the apparatus, from twelve 
to eighteen ir.ches diameter, and contains water in order to arrest atiy 
UBCombined chlorine which may arise in the process; but since the 
water bath has been substituted for the sand bath, this seldom occurs. 
The gas is then admitted into a large receiver, charged with the 
alkaline, or calcareous solution, intended to receive and absorb the 
chlorine gas which comes from the still, and when sufficiently satu- 
rated it is drawn off by a brass cock fixed at about two inches from 
the bottom of the receiver. The receiver is of a square form, or that 
of an inverted cone, and is made of lead, where the capacity does not 
exceed 120 gallons, and of wood lined with lead, when the business 
is extensive. It is closely covered at top, and has a hole for intro- 
ducing water into a receiver with a leaden plug. In some manufac- 
tories, two or three false bottoms made of lead, are laid on brackets 
of the ^iiime metal, fixed to the side of the receiver. These false bot- 
toms are perforated, or made of spar work, in order to spread the 
chlorine through the water during distillation. The solution is con- 
stantly stirred, to promote the absorption of the gas, by an agitator, ^ 
which, in large works, is driven by a power from a steam engine.— 
(Parkes. Ramsay.) . 

In recovering alkali from waste leys, it is found more economical 
to construct wnat are called stone boilers, than to employ vessels 
either of lead or iron. Stone boilers are large oblong chambers, 
whose lateral walls are about two feet high, and are built into the 
ground to prevent their giving way. The outside wall is well 
rammed with tempered alay puddle, to prevent leakage. An arch of 
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brick is thrown over between the walls, which is covered with mortar 
to retain the heat. Proper openings are at the same time left, by 
which to examine the state ot the liquid ; these are covered with a 
plate of iron. At one end of the chamber, a furnace of a sufficient 
capacity is built, having a breast work interposed between it and the 
liquid, over which the name plays. At the other end of the chamber, 
a vent of a sufficient height is built to carry off the smoke. The fire 
being lighted, the flame plays along the surface of the liquid, which 
by this means is evaporated. Some of these stone boilers are ^ 
capacious as to contain 10,000 gallons. (Ramsay.) 

When stone boilers are not used, common evaporating pans may 
be employed, and particularly in works of moderate extent. After 
the leys have been brought to a due consistence, the .materials are re- 
moved to a small reverberatory furnace, and gently calcined. A com- 
mon baker's oven is well adapted for this purpose, and is used, as we 
learn from Des Charmes, (p. 87,) in the manufactories of France. If 
the former is preferred, the process should, if possible, be continued 
night and day; or, at least, tne fires should be raked up at night, and 
the passages of the chimneys carefully stopped. Furnaces which are 
thus wrought, will last seven times as long as those where it is not at- 
tended to; insomuch as the contraction of the materials, during the 
time of cooling, and their subsequent expansion, wear them rapidly 
out. (Parkes.) 

To avoid the inconvenience and injury, arising from the escape of 
the noxious vapours of chlorine from the bleaching liquors, and to 
have the goods more equally exposed, than in the old mode of strati- 
fying them above one another m large vessels, Mr. Rupp, of Man- 
chester, contrived an apparatus extremely simple and ingenious. It con- 
sists of an oblon? deal cistern, made water tight, with two perpendi- 
cular beams, made to turn round on their axles, and each furnished 
at the lower end with a plain pully of a large diameter. On one of 
these beams the cloth is rolled, after the pieces are slightly sewed to- 
gether. This cistern is filled with the bleaching liquor, and the cloth 
IS wound by means of a winch from one beam to another several 
times successively, so as to expose the whole of its surface equally to 
the fluid. 

I shall conclude this part of my subject with a few practical notices, 
which are of importance to be attended to in conducting extensive 
bleaching manufactories. 

1. When boilers are set in brick work, care should betaken not to 
make the fire places too large, for when the bars are not entirely 
covered with fuel, the cold air rushes in from the ash pit, between the 
.uncovered bars, and counteracts the effects of the heat. Fire places 
should be no larger than is barely necessary for the fuel to produce 
the intended effect. They should be so constructed also, that th(^ 
whole bottom of the boiler may be exposed to the action of the burning 
fuel, and that the whole of the flame and heated air, actually impinge 
upon the bottom, before they reach the sides to pass to the chim 
ney; for the heat applied to the bottom will be infinitely more eftec- 
live than that applied to the sides. To aid this, some large stills and 
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coppers are made with the bottom to project inwards, presenting a 
concave surface to the flame ; some have, for the same purpose, a 
flue of 10 or 30 inches diameter running through them. (Parkes.]) 

2. As cast iron is so liable to break from its unequal expansion 
when submitted to heat, steam engine boilers are now usually made 
at a great expense, with plates of wrought iron rivetted together, 
which, in the end, prove to be cheaper, from their great durability. 
But much expense might be saved by making the upper part of cast 
fron, as that does not suffer from the action of fire. This might be 
attached by screws, and when the old bottom was worn out, it could be 
removed, and a new one put in its place. The vessel would then be 
as good as at first. (Parkes.) 

3. In works where large and expensive iron boilers are used, sul- 
phurous coals ought to be avoided if possible, as the sulphur rises 
during combustion, unites with the iron of the boiler, ana forms a 
sulphuret of that metal, which wastes away as fast as it is formed, 
and soon renders the boiler totally useless. (Parkes.) 

4. In places where peat is to be had, it is an economical fuel in 
manufactories. In some places of Scotland, we are told by Mr. 
Mushet, (Phil. Mag. VII. p. 44,) that it can easily be procured at a 
shilling per ton; and four tons of dried peat, as he distinctly shows, 
will make something more than one ton of peat char; a substance 
which produces a much stronger fire than coals, or coke. M. Sage 
informs us, that he found, by repeated experiments, that the turf char 
produces a heat nearly in tne proportion of 3 to 1 of the best char- 
coal. But while we can say this much, we must not conceal, that it 
is not easy to make peat char, as it requires a peculiarity of manage- 
ment which can only be acquired by considerable expeiience.* 
(Parkes.) 

5. A great deal pf the sheet lead in the market is manufactured 
firom old lead, and, consequently, contains solder and other impuri- 
ties. Such lead ought carefully to be avoided in the construction of 
retorts and chambers; for a small portion of tin, or plumber's solder, 
will reduce the melting point of (he metal, very considerably. Lead, 
for example, melts at 612° Fah. but with ^ of tin, the melting 
point is at 558°; with ^, at 'SSS""', and with |^, at 530°. Upon 
the same principles, Des Charmes cautions the manufacturer agatnst 
joining any of his lead vessels by soldering, and recommends the 
fusing of the parts to be joined, as preferable; "for,'* says he, 
"in process of time the solder, though ever so strong, yet because it 

• contains tin, is liable to excessive corrosion by chlorme, which is not 
found to attack lead, even when heated in any sensible degree." 
But if it cannot be managed without solder, the parts soldered must 
be defended by several coats of white lead, putty, rosin, or pitch 
mixed with bees' wax; any of which, experience proves to effectually 
answer the en^. Lead is sometimes used for lining or securing parts 
of the kier which are thought to be in danger of leaking. Now, the 

• Mr. Mushet has written several very instructive papers on this subject; see 
particularly Phil. Mag. vol. XXXIl: 
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sulphur which is alwajrs contained more or less in potash, acts upon 
lead, forms a sulphuret, which being of a red colour, is liable to pro- 
duce stains. (Parkes. ) 

6. I shall here mention a circumstance which, althoush it may 
seem trivial, is of some importance ; namely, that in the roofs of buck- 
ing houses there should not, as there sometimes is, be any iron nails ; 
for the steam from the boiling vessels will be condensed by the tiles; 
and the water thence arising, will wash off from the nails, the oxide 
which it contributes to form, and this, falling on the cloth, will pro- 
duce stains, of whose origin the workmen may often be at a loss to 
discover the cause. No iron ought to be used m the roof of a bleach- 
ing house, nor any lime on the inner side of the walls. (Parkes.) 

7. As some of the vessels in the bleaching process, may, when fuel 
is scarce, be heated by steam, and as in every case dryers and other 
farts of the apparatus are actually so heated, it will be useful to men- 
tion, that as charcoal is a very slow conductor of caloric, (in propor- 
tion to dry sand, as 3 to 2,) if all those vessels which are heated 
by steam, were made double, and the space between the outer, 
and the inner vessel, filled with ground charcoal, the heat would be 
so prevented from escaping, and anjr one particular temperature 
mignt be kept up for a great length of time, and make a material sav- 
ing in fuel. (Parkes.) 

8. Since the adoption of the dry oxymuriate of lime, the distilling 
apparatus is less used than formeriy, as the bleachers buy this salt 
ready prepared. It is still used, however, in making oxymuriates of 
the alkalies. In this process, it is of the utmost importance to attend 
to careful luting ; so much so, that Des Charmes affirms, (page 4,) 
*' that the single obstacle of not knowing how to manage lutes, is 
quite sufficient to repel the efforts of the most zealous, in tiiis kind of 
operation.'' To compose the fat lute of the chemists, take any quan- 
ty of g^EXid gray or blue clay, or fuller's earth, and dry it in thm cakes 
in an oven ; then pound it finely and sift it ; beat a sufficient quantity 
of this pulverised clay, with boiled linseed oil, in an iron or bell- 
metal mortar, till the whole mass is of a uniform colour; it will then 
be fit for use. That which has been made for a twelvemonth, if it 
have been kept in a covered earthen pot in a cellar, is better and 
more pliant, than when newly made. A large quantity ought always 
to be made beforehand, when the work is extensive. ^< I strongly in- 
sist," says Des Charmes, page 14, ^ on the perfection of this lute, be- 
cause it IS the soul of the distillation process." 



VOB TBB F11AKKI.IH JOVRVAt, 

Remarks on burning Anthracite in open fire places. 

A paper was lately published in the Franklin Journal, on the use 
of stone coal, for the purposes of cookery, with the dasign of esta- 
blishing the. fact, that anthracite may be thus employed very advan- 
tageously, in a common fire place, and without the aid of a blower. 

Vol,. III.— No. 2.— Febkuary, 1827. 16 
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The experiments performed by Mr. Vaux, were made in April of the 
last year, and his full success has been reported by a Committee of 
the Franklin Institute. 

I do not intend to detract in the least, from tlic credit due to Mr. 
Vaux, but think it right to state, that a grate, very similar to the 
one of which a plate with details has been given to the public, was in 
f«ll operation, in my house, during the whole of last winter. It was 
more simple, however, than that of Mr. V.'s, and the one which I 
now have in use (put up in August last) is still less complicated. In 
place of the marble, or soap-stone top, i employ sheet iron ; because 
it affords, by reason of its superior conducting power, a more extend- 
ed surface for the operations of cookery. In lieu of an iron plate 
partiticm, for the purpose of making a small fire occasionally, I have 
a slip-grate, which, by being raised or lowered, lessens or augments 
the receptacle of coal, at pleasure. 

But the principle of all tnis simplification was established, even an- 
teriorly to the construction of my first grate, in September, 1825 ; 
and it was the observance of this principle, in an apparatus presently 
to be noticed, that led to the formation of the simple grate first used 
in my kitchen. Every one, almost, has seen, and many have purchased 
the summer furnaces for burning charcoal, which were originally of a 
circular form, but which were so modified in some instances, as to be 
of a semicircular shape in the upper two-thirds, the lower third re- 
maining round. These have been denominated the ludf moon fur- 
naces^ and are always coated with sheet iron. Those who understand 
the management of Lehigh coal, can, with ease, kindle a good fire in 
the half moon furnace, by first igniting some charcoal, dry oak, or 
hickory, and then throwing on the stone coal in pieces of about the 
si:^ 01 an eeg. In a common fire place, or in the open air, a furnace 
of this kind may be used for burning Lehigh coal, unaided by aay 
thing in the shape of a blower. During the whole of last summer,^ a 
ftirnace of the above description, with one of the round furnaces, 
served my family fUr all the purposes of domestic economy, in which 
fire was requisite; and stone coal was burnt in both, though to most 
advantage in the half moon furnace. 

I have been well satisfied for more than a year, that Lehigh coal 
can be burnt with far less trouble than many persons imagine, and 
agree fully with Mr. Vaux, that it would be more generally preferred 
for cooking, if its advantages were better understood. A coal fire 
made in my grate (noticed in the tbrmer part of this statement) at ten 
o'clock, A. M. for the purpose of roasting, will burn well, undisturb- 
ed, until from six to eisht in the evening, and then nearly a third of 
the coal will remain. What sort of wood fire can be kept up for so 
loi^ a tune, with so little trouble r* ' 

Thos. D. Mitchell* 

Frankford^ January 9/A, 1826. 

* My grate will hold, probably, a peck and a half. 
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MdiHonal Remarks on ^nthracite-^By the Editor. 

We were much gratified by the preceding; communicatioil from 
Mr. Mitchell; for although the fact has been fong known to ub^ that 
anthracite might be burned without that great draft, and those other 
special preparations, which are generally deemed requisite, yet txpe* 
nence has tau|;ht us, that the publication of one or two expennieiitf» 
however satisfactory, or however well authenticated they may be^ 
will g;o but little way in removing strong prejudices. Mr. Vaux did 
Boi, m his communication, pretend to have made a new discovery, 
but only to have given a clear and striking exempIificatiMi of a fact, 
which, although known to some persons, was contrary to the genenl 
belief. The committee of the Franklin Institute, who report^ upon 
the experiments of Mr. Vaux, were well aware of what had been pfe- 
vioasly done in this city, and elsewhere; and carefully avoided the 
giving a higher decree of credit to that gentleman than they believed 
to be merited by the industry with which he prosecuted, and the iuc- 
cess with, which he performed his experiments. 

The Editor of the Miner's Journal had stated, nearly two years 
since, that ^^ a chimney with the worst draft possible, will do for bum- 
iog anthracite, perhaps better than one with a quick draft; for the fire 
burns more steadiW, and of course the heat is more equid. If there 
be an aperture sufficiently large to carry off the small quantity of gas 
disengaged in the combustion of stone coal, it is all that is required.'^ 

^ I have seen a fire, of our coal, burning delightfully in an open 
grate, in a large open kitchen fire place, within which half a dozen 
peoi^e might stand around the fire^ and the chimney of which smoked to 
such a degree with a wood fire, that it was almost impossible to stay 
in the room." In the same paper, many other facts had been stated, 
proving the facility, and economy with which anthracite might be 
used, for almc^t every purpose for which fuel is necessary. These 
facts were conjirmed by the experience of Mr. Vaux, and of others; 
and during the last summer, several of our citizens burned stoae. 
coal, in the open air; using the ordinary earthen furnaces. There 
are now a number of kitchens in which the whole of the cooking is sa- 
fisfactonly performed with stone coal, in open grates. Mr.Thos. Hughs, 
Mr. John Moss, and several other gentlemen, have also perpetual 
ovens, which are heated by the fires in their grates, and which most 
completely answer the intended purpose. Tne grate in which Mr. 
Hughs burns the Lehigh coal, was made for the bituminous coal, and 
is of the kind which, in England, is called a kitchen ranee. The ser* 
vants frequently place their kettles immediately upon the coals, with 
but little detriment to the fire; it is certainly better, however, to 
employ a trivet. Mr. Joseph Trueman has lately constructed a fire 
place in his kitchen, which promises to answer well. The ^te is of 
the usual form ; there is, upon that part of the hearth which is imme- 
diately under it, a grating which allows the ashes to fall into a recep- 
tacle in the cellar, whilst it admits an abundant draft of air to sup- 
port the combustion ; and which may be regulated by a valve. The 
jambs are built with brick, and in each there is a round hole left, in 
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{he form of a chaffing dish, or furnace, with draft Uoles, and door^; 
both of which may be used at pleasure, as thej are independent of 
the grate. 

Such is the facility with which the stone coal is now managed in its 
combustion, that many persons are already at a loss to discover 
wherein consisted those difficulties which were encountered in the 
first attempts to use it ; and we believe that the time will soon ar-< 
rive, when our servants will, if reauired to use wood for cooking fires, 
object to it on account of the aifficulty in managing it. In Lon- 
don, where bituminous coal is the only rael, the whole corps of cooks 
would rise in open rebellion, wer^ they required to substitute wood, 
in their operations ; and we think that our stone coal is as much to be 
preferred to the bituminous kind, in all the (»perations of the kitchen, 
as our servants now think wood, is preferable to anthracite. 

Novel as is the use of stone coal in the city of Philadelphia, it has 
been employed for upwards of fifty years, in some parts of the state. 
** Judge Gore, of Wiikesbarre, first used anthracite, or the Wilkes- 
barre coal, in his blacksmith-shop about the year 1770; and no other 
coal has been generally used in the Wyoming Valley, since that pe- 
riod. Judge Fell first introduced the grate for burning anthracite 
about eighteen years since. It was substantially the same as that 
now used for common domestic purposes, and has received very little 
improvement^, other than ornament."* Were it necessary to exem- 
plify the tardiness with which we learn, and profit by, the example 
set by our immediate neighbours, when our domestic habits are con- 
cerned, the facts above cited would be sufficient for the purpose. 

A very injurious practice is generally pursued in the setting of our 
grates. This may be collected from some of the preceding remarks, 
but it is a point m so much importance as to merit a more particular 
notice. We allude to the strong draft which is given ; as is evinced 
in the furnace-like roar of most of our fire places. The effect of this 
is to burn out the fuel with great rapiaity, and to send a large 
portion of the heat up the chimney. Many of our workmen, having 
once adopted this plan^ will pertmaciously adhere to it; and it will 
be necessaiT for those who are to pay for the coal, and to sit by the 
fires, to inform themselves on this subject, and to insist upon having 
the work performed in such a way as shall promote economy and 
comfort. 

Many intelligent engineers have expressed an opinion, that anthra- 
cite would never be found to answer well in steam engine boilers. 
We are however informed, that at the Phoenix Nail Works, stone coal 
has been used for many months, and that it is preferred to every 
other kind of fuel ; the fire place, we believe, was not constructed 
with a view to the employment of stone coal, but a little practice has 
served to prove that the difficulties anticipated in the use of it, were 
imaginary. It would indeed be strange, if a fuel so readily burned, 
and ^ving out an intense heat, should be incapable of having its heat 
combinecT with water^ so as to convert it into steam. 

• Miner's Joama!^ 
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Observations t^nm the Automaton Chess Player j now exhibiting in 
this city, by Mr. MiELZEL, and vpon various Automata and An* 
droides.^^By the Editor, 

We have not the vanity to attempt offering any new speculations 
upon the subject of the Androides^ usually denominated the Automaton 
Chess Player* Several publications have been devoted exclusively to 
the history of this figure, and an investigation of the probable mode 
in which it is made to operate ; and many public journals, as well 
as most of the existing Encyclopedias, have noticed the subject. 
Wherever it has been exhibited, from the time of its first appearance, 
in the year 1769, to the present day, it has excited the ardent curiosi- 
ty of all classes of society; and has'^been examined with a scrutinizing 
eye, by thejPhilosopher and the Mechanician ; no novelty ought there- 
fore to be expected from us, excepting, perhaps, in the manner of tell- 
ing our thoughts. 

The name of Automaton^ which has been given to the chess player, 
is net in this case correctly applied; as an automaton has been defin- 
ed to be a self -moving machine^ so constructed^ that by means of in- 
ternal springs and weights^ U mojf move a considerable time, as if en- 
dowed zvith life. Under this definition are included those results only, 
which are produced wholly by the operation of mechanical instru- 
ments : but were a fi^re exhibited, wMch should write an essay, or 
a poem, upon any subject which might be prescribed, every one would 
at once determine, that the motions of the hand must be under the 
guidance of intellectual agency; and the same conclusion applies, as 
necessarily, to a game of chess, as to any literary effort. 

The chess player belongs properly to that class of figures which is 
denominated androides, a name derived from two Greek words, sig^ni- 
fying a man, said form; it includes therefore all those figures which 
have been made to imitate theYorm, and actions of man, although a 
part, or the whole of the actions exhibited may be produced by a con- 
cealed intelligent agent. We will in a future number give a detail- 
ed account of some of the most ingenious contrivances, both of an- 
cient and modem thnes, which belong to one or the other of the two 
classes of machines which we have named ; at present our observa- 
tions will be confined principally to the chess player. 

Baron Yon Kem|>elen, (frequently written de Kempelen,) the in- 
ventor of this androHes, was a native of Presburg, in the kingdom of 
Hungary, and was a member of the Aulic council of the German em- 
pire. He was a man of considerable talents, not only as a mechani- 
cian, bot in general literature also, and published several dramatic 
and poetical compositions. He likewise published a very curious and 
interesting work, entitled ^ The Mechanism of the Voice, with a de- 
scription of a speaking machine, illustrated by 27 plates." He suc- 
ceeded more perfectly in imitating the human voice by means of ma- 
chinery, than had any other person; unless we admit as evidence to 
the contrary, tales which bring with them evident marks of exagge- 
ration, or of fiction. The fame acquired by the chess player has, 
however, served almost to eclipse the other works of this gentleman, 
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mlthough tiie reai merit of some of his productions was prohabi j great- 
er than that of this popular work. M. Von Kempelen's own obser- 
vation with respect to it, was, ^ It is an amusing trifle, which pos- 
sesses some merit on the score of its mechanism; but, that it appears 
so wonderful, is principally owing to the boldness of the idea, and to 
the happy choice of the means employed to render the ifftmon per- 
fect." 

The chess player was completed in the year 1769, and was exhibit* 
ed in various parts of Germany; it was afterwards taken to Paris, and 
in the year 1783, was first shown in London. It was always accom- 
panied, and exhibited bj Kempelen himself. It has been already 
stated, that several publications have appeared, intending to show the 
manner in which thfe moves were, probably, directed ; and the whole 
of these investigations seem necessarily to lead to the same conclu- 
sion ; namely, that there must be some person concealed witkin the 
instrummt^ by whom the moves are maae, through the intervention 
of machinery operatins upon the principle of the penta^raph. 

Von Kempelen had relinquished the exhibition ot his figure for 
some years before his death : this has been generally attributed to 
some of the publications respecting it ; but more particularly to a 
work which appeared in Dresaen, written by Mr. Frederic Freyhere, 
a gentleman of known talents, whose book was accompanied b3r seve- 
ral coloured plates. Mr. Thomas Collinson, a man of science, saw 
Von Kempelen in the year 1790, soon after the publication of Frey- 
here'sbooK, and found htm quite silent upon the subject of the chess 
player; a circumstance which served to strengthen the impression, 
that the explanation which had been given, was the true one. In the 
8th No. of the Edinburg Philosophical Journal, for April, 1821, there 
is a notice of a work which had just been published, entitled, *^ An 
attempt to analyse the automaton chessplayer, of M. De Kempelen." 
This notice is accompanies! by a plate, intended to prove the possibi- 
lity of concealing a fuH §rown man within the chest, or commode, 
behind which the figure is .seated. A copy of this plate, together 
"with the explanations given, have been recently published in Boston, 
in a pamphlet which is for sale by Messrs. Carey and Lea, of this 
city. We would have procured a cut for the purpose of illustration, 
«auld it have been finisned in time for the present number ; but as 
the figure is now exhibiting in our city, we were unwilling to delay the 
present article, and all we can now do is to give a rough diagram, in 
order to render our description more plain than we could otherwise 
make it. 

The following diagram represents the front of the commode, or table, 
i>ehind which the figure is seated ; it is about 3 feet 6 inches long, 
and 2 feet 6 inches in height ; an ordinary sized man might therefore 
seat himself within it, in the direction of the perpendicular and hori- 
zontal (lotted lines. The space A, is covered by a door, and there 
is a corresponding door at the back of the commode. The space B, 
has folding doors, and a door also at the back ; C, is occupied by a 
drawer. 
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The exhibition commences by wheeling the commode, with the 
figure attached to it, from behind a curtain. The doors are all, at 
this time closed, and it is evident that the whole is completely iso- 
lated, as respects ao^r external moving agent Communication by 
means of stnnes or wires through the floor, or through the air, is al- 
together out of the question. The door at A, is first opened, the op- 
posite door, at the back, is then opened, and a candle held behind, 
to enable the audtence to see completely through this part of the com- 
mode. The lower part of this cavity, towards the front, contains a 
brass barrel, resembling that of an or^n ; this passes all across, atid 
may be from three to £ur inches in diameter. There are also seve- 
ral brass wheels, and other appendages, which appear to occupy a 
large portion of the whole cavity, but which probably extend but a 
few inches within, leaving a clear space towards the back. The 
drawer is also partially opened, which, however, is supposed not to 
extend through more than naif the depth of the commode, and to allow 
room behind it, for the legs and thighs of the occupant. When the 
two doors are open, the body may be bent forward into the cavity 
B, in the direction of the diagonal dotted line : the back door is then 
closed and locked, and the upright position of the body, may be re- 
sumed; for although the front door is still left open, the supposed space 
at the back is so much concealed by the wheels, &c., and so completely 
in shade, that a person within covered with sombre coloured garments,* 
could not be seen. The front and back doors of the part B, may now 
be opened, and a light placed within them, without tne slightest dan- ' 
ger of betraying the secret. We deem it unnecessary to speculate 
upon the moile m which the individual within, may perceive the moves 
upon the board; several diflTerent conjectures have been made upon this 
pointy we think that it presents no great difficulty, and that it might 
be accomplished in various ways. 
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We fully accord with the writer of the Boston pamphlet, in his re- 
mark, that the impression made on the mind, when the figure is seen 
for the first time, is, that it is impossible an intelligent agent should be 
concealed in the box. We were prepossessed with the idea, that 
this was really the case; stilU the first actual exhibition had a tendency 
to weaken the impression, although a subsequent examination has re- 
stored, and almost confirmed this first opinion. The difficulties upon 
any other supposition, appear to be insuperable^ and many of those 
fancies, whicn present themselves to the minds of those, who have 
on\j heard or read of the Automaton chess player, are comfdetely 
dissipated when the exhibition is witnessed* 

The objections which have been urged against this explanation, we 
do not thmk formidable. An intelligent youth, brought up to play 
the game of chess as a matter of business, would become an expert 
player, in the course of a year or two; and it is highly probable that 
the exhibiter may occasionally direct the moves, by preconcerted 
signs. It is said that when the thing was shown by the inventor, who- 
ever could beat Kempelen, could beat the androides. A greater 
difiiculty, in the estimation of many, is the danger that the concealed 
individual would cough or sneeze, during the time of exhibition; it 
will be found, however, that when in health, the inclination for these 
may be almost always suppressed ; a concealed robber suffers, we ap- 
prehend, but little uneasiness from a fear of betraying himself in this 
way : the exhibition of the chess player is terminated in about aa 
hour and a half, and should an absolute necessity exist, for removing 
it, before the expiration of this time, some token might easily be given, 
and a satisfactory excuse made to the audience. Numerous other 
exhibitions have depended upon a concealed accomplice, and in many 
instances, on one concealed for a longer period of time, than our sup- 
posed chess player is imprisoned at a sitting. 

Were it indeed impoisiblef that any part of the table should be oc- 
cupied by a concealed player, this impossibility might, without diffi- 
culty, be rendered perfectly evident to every visiter; but the united 
opinion of nearly all who have carefully investigated the subject, goes 
to prove that such a concealment is more than possible. Now, surely 
this is an opinion which every one must feel as calculated very ma- 
terially to lessen the interest of the exhibition ; yet it is one which has 
been long, and well known, to exist* If it can be destroyed, why is 
it allowed to continue ? So far from its being either necessary or 
useful as a mere rme, a removal of the suspicion which has existed 
so long, and so generally, would make the operation of the ma- 
chine appear altogether inscrutable, and give to the automaton, as it 
were, a new creation. Why then, we a^n ask, is it allowed to 
continue, if it c(m be removed P That it is allowed, seems to us to 
amount almost to a demonstration that it is well founded. 

The assertion so often repeated, that the automaton has never 
been beaten, or that it has been beaten but three times, once in 
Paris, once in London, and once in Boston, is well known to be 
incorrect. Expert chess players are not numerous, and the fij^ure 
may therefore well get the game, in by far the greater number of in- 
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stances : among those who play publicly, there are, probablj, but few 
who do justjce to their own skill ; the very nature of their situation 
almost forbids this. 

The androides was beaten in a full game, by a lady in tiiis city : 
and should it even be admitted, that poHtenesa on the part fX nis 
Turkship, had something to do with thid event, many other instances 
might be cited. Fall games are rarely played, bat in one held at three 
different sittings, and which lasted, altogether, five hours, an eminent 
player of Philadelphia made a drawn game. The Turk appeared in 
this case to be very hard pushed, as his pauses were long, one of Which 
amounted to seven minutes and a half. Ends of games are those 
usually played — ^these serve fully to test the powers of the antago- 
nists, and have repeatedly been gained b^ skilful players, opposing 
the androides. These remarks are merely intended to correct a pre- 
vailing error, and do not, in our estimation, detract, in the least, from 
the merit of the performance. 

The exhibiter sometimes touches the table with his hand, during 
the progress of the game; at other times several moves are made 
without this being done ; he is in the habit of putting his hands be- 
hind him, and movins his fingers in a way somewhat peculiar ; he also 
works his feet upon the floor, in an unusual manner. These motions, 
we think, are intended to attract and divide the attention of the audi- 
ence, and to excite their speculations; thoueh they cei*tainly may 
also serve as an envelop for real signals, should sucn be made. 
. Magnetism has often been spoken of as an as;ent which may pro- 
bably he employed ; it is mentioned in some of the books upon the 
subject; and as a proof that it was not used, it is stated that Yon 
Kempelen allowed a strong magnet to be placed upon the table near 
to the figure. It is no uncommon thing when difficulties are encoun- 
tered in producing certain motions, to ascribe them to magnetism. If 
those who speak thus would attempt to inform us hototht effects 
might be produced by the aid of a magnet, they would generally mani- 
fest an entire ignorance upon the subject of magnetism, or find them- 
selves involved in inextricable difficulty. This remark, we think, 
applies, in full force, to the subject in hand. The writer of the article 
in the Edinbure Journal, says, «* If the impossibility of a chess player 
being concealed in the machine had been fiilly established, we should 
have had no hesitation in considering magnetism as the moving pow- 
er." We think, however, that had he attempted to aj9p/y a magnet, so 
as to produce the effect, he would have found some cause for hesita* 
tion. But magnetism is sometimes as convenient as an occuU quality. 

As a work of art, the chess player possesses but little merit; the fact 
is deficient in character and expression ; its eyes roll in a manner 
/ alti^ther unnatural, and in making the moves, its hand and fingers 
exhibit a very faint resemblance to the action of a living being ; the 
motions of the head are like those of the figures of Chinese manda- 
rins. These, however, are minor considerations; and we are convinced 
that Mr. Maelzel, were he to construct a new machine, would, in these 
rarticulars, manifest much greater skill, than hasbeen evinced by Yon 
Kempelen in his chess player. 

YoL, III.— No. S^Fkbkuahy, 1837. 17 
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For the information of those who have not seen the exhibition, we 
oii^t to mention, that the chess board, ujpon which the moves arc 
made by the figure, is firmly fixed upon the commode. A table, with 
another chess board, is placed in front; at this table the antagonist of 
the figure is seated, ana the moves made by either, are repeated by 
Mr. Maelzel, on the opposite board. The figure plays with the left 
hand, which, when not m action, rests upon a cushion placed near to 
the b«)ard ; the right hand rests upon the table, and it a false move 
be made, the figure notices it by striking this hand repeatedly upon 
the table, and snaking his head | after which, he returns the piece to 
its proper place, and makes his own move. A square black box, or 
board, is put upon the table, and near to the cushion; upon this board, 
or box, the figure deposits the pieces which he takes irom his adver- 
sary. It is said, that Von Kempelen frequently consulted this box with 
great apparent care, and pretended that in it was contained the essen- 
tial part of the secret, which he could communicate in a moment. No use 
is now made of this, excepting for the purpose above noticed. The 
exhibiter occasionally winds up some part of the machinery, but this 
is sometimes omitted, and is therefore unnecessary. When the arm 
of the figure is in motion, a noise is heard like that of the running 
down of a clock. To common observers, this gives the idea that the 
arm is moved by the machinery ; but a little attention will render it 
more probable, thatthe wheels are moved by the arm. When the in- 
terior of the commode is shown, the drawer in the lower part of it is 
opened a few inches ; some articles are taken out of it, and it is then 
closed. This drawer, we think, is made without a back, which pre- 
vents the distance to which it extends, being perceived by the spectator. 

We are indebted to the present proprietor of the chess player, for 
some important information respecting its history. Mr. Maelzel, 
who was well acquainted with Von Kempelen, is undoubtedly a very 
in^nious, and, apparently, a candid man. The determination to make 
this machine, says Mr. Maelzel, originated in the surprise excited in 
the court of the Empress, Maria Theresa, by the performances of an 
eminent juggler. Von Kempelen had been invited to court to wit- 
ness this exhibition, and after the performance, declared that he 
would produce something, which should surpass any thing they had 
then seen ; and in due time he completed his chess player. Von 
Kempelen ceased to exhibit his machine soon after his tour in Eng- 
land. Mr. Maelzel states that his reason for this was, that being a 
man of fortune and station, he was unwilling to continue in this busi- 
ness. Another reason, however, was given by the late Mrs. Rivardi^ 
to a gentleman well known in this citj^: she stated, that she was well 
acquainted with Von Kempelen, and with his family; tlvat his daugh- 
ter, a girl of 12 years of age, and an excellent chess player, was his 
coadjutor ; and that her health declining, from the confinement to 
which she was subjected, it became necessary to stop the exhibition. 
We leave this relationrto stand upon its own. merits, only remarking, 
that the veracity of the gefitleman, to whom the declaration was made^ 
is not to be doubted. 

Von Kempelen has been dead about twenty years : he had repeat- 
edly ofiered his machine to Mr. Maelzel ; but demanded ^^000 franc6 
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Sax itf which was thought too much, and the bargain was consequently 
not made. About two jeai*s after the death of KempeleQ^ his son 
renewed the offer, and proposed to take one half the sum demanded ^ 
his father, to which Mr. Maelzel agreed, and the figure was removed 
from the garret, ^here it had lain tor about twenty years. With the 
machine, the secret of its use was not given, as it nad not been en- 
^sted by Yon Kempelen to his son ; and the latter being a man of 
little talents, and having no fondness for mechanics, had not troubled 
himself upon the subject; but Mr. Maelzel, possessed of the machine, of 
coarse found no difficulty in discovering the mode of using it. He, 
however, thought it capable of considerable improvement, and deter- 
mined to make several alterations, calculated to render its action, of 
more difficult explanation. This gentleman allowed about ten velars to 
elapse before he commenced exhibiting the chess player, publicly ; he 
haa then made the alterations which he had projected, but had not 
however, added to it the sf>eaking apparatus; the figure merely 
shaking its head twice when it checked the queen, and three times 
when it gave check to the king, as it had been made to do by Yon 
Kempelen. Mr. Maelzel had already constructed and exhibited 
sojne speaking figures, and, whilst in London, some gentlemen sug- 
gested that it would he an improvement to make the Turk say chede, 
and this alteration was consequently made in that city. On visiting 
Paris, the French work echec was substituted, and has been conti- 
nued in this country. 

The above account, will, we think, remove much of the difficulty 
which has been urged, as regards the number of persons to whom 
the secret, relating to the chess player, must have been entrusted, 
since the formation of the machine. It has been in the hands of but 
two persons, and has been off the stage for upwards of half the 
time which has elapsed since its first exhibition. Yon Kempelen was* 
evidently, not very communicative upon the subject, as his son and 
heir, had not become his confidant. There are but /ew persons, 
however, who might not be trusted, were a considerable pecunu^'y 
interest, at stake. 

Besides the chess player, Mr. Maelzel exhibits some other figures, 
which possess unusual merit. By moving the arm, one of them is 
made to pronounce the word Mama, with great distinctness, and the 
word Pap€ij is also tolerably well uttei-ed. One of his slack-rone 
dancers, uses a French exclamation, the sound being elicited b]^ tne 
motion of the limbs. In these there is no confederacy, the sounds are 
mechanically produced, and are highly imitative: the attempts to ac- 
complish such imitations have frequently baffled the skill of the most 
ingenious mechanicians. We had rather undertake to make the chess 
player, than one of the speaking figures, although the UUfOur of the 
latter undertaking, would not be comparable with that of the former, 
so far as mere quantity of work is concerned. The evolutions of the 
figures upon tlie slack-rope, are admirably managed, very much sur- 
passing, in merit, all that we have heretofore seen. The Automaton 
Trumpeter, a figure the size of life, performs a variety of airs, with 
the most perfect truth, and brilliant execution. The ilditor has ex- 
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amined-the mechanism of this figure, having been allowed so to do, 
bj the liberality of the proprietor. 

Mr. Maelzel has been for manjr years distinguished for his nreat 
mechanical skill. The Panharmonicon, which was formerly exhibited 
here, was made by him: he is likewise the inventor of the Metronome, 
an instrument by which the time in music is accurately measured ; it 
is not unknown here, and is extensively used in Europe. He has 
also invented, an apparatus which is attached to a Piano Forte, by 
which any piece of music wliich is played on it, is at the same time 
correctly written out. His speaking figures are of his own make, 
and far excel the attempts of Yon Kempelen, although the labours of 
the latter, were eminently successful. 

The haste with which the foregoing remarks have been written, 
has prevented that arrangement which would have been observed 
under other circumstances ; as an apology for this defect, we need 
only to state the fact, that the sheets were sent to the printer, in suc- 
cession, as they were written ; which was necessary, in order to their 
appearance in the present number of the journal. 



TTie Knight^s move in the Game of Chess, 



BT THS EDITOR. 



One part of the performance of the chess-player of Von Kempelen, 
consists in his covering, by the successive moves of a knight, every 

auare upon the board, without touching either of them a second time, 
any df our readers know the nature of this move, but for the sake 
of those who do not, we will observe, that it is made in a diagonal 
line, passing to the third square from the point of starting, in 



lAl I 

the manner represented in this figure, ' — ^ where one letter 



I5J 

may represent the starting point, and the other, the square on to which 
the i|[iove is made; it wiU oe seen that in every move, the colour of 
the square is changed. These moves may be very readily traced, by 
exanlining the numbers on the squares of the succeeding diagrams. 

Several men of great celebrity have investigated the mode of doiny 
this. Among them we find the names of Montmort, De Moivre,ana 
De Mairan; each of whom has given a solution; but in each of 
their methods, some particular square is designated, from which the 
first move is to be made $ the knight may not be placed upon any 
square upon the board, indifferently. The Automaton chess pUyer, 
however, performs the circuit, commencing at any part of the board. 
The method by which this is accomplished was discovered by a gen- 
tleman who is not named, excepting as M. De W*^ "^ % a captain in 
the Russian service. The following are the methods of De Mpivre. 
andofM.OeW**^. 
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The first of these methods, may be more easily remembered than 
any other which has been givdh ; as all the squares in the two outer 
rows, are first to be filled, excepting when a point is attained, which 
is not within reach of a blank on either of them, the third row must 
then be entered ; but from this, we immediately repass to the two 
outer rows, until they are all filled. The same rule is observed as 
we approach the centre, never filling a square upon an inner, when a 
move can be made to an outer row. A little practice, will render 
this quite easy. A counter, or a piece of paper, should be placed upon 
each square as it is touched. 

In the method of Itf . De W * * *, no general rule can be given for 
assisting the memory, and it consequently requires considerable prac- 
tice; but when once attained, the moves are invariable, as they bear 
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some resemblance to a journey round a circle, which is stiil the same, 
at whatever point it is commenced. To accomplish this, it was neces* 
sarjy that the last sc|uare reached, should be exactly a knight's move 
from the starting pomt, as may be seen on the squares 1 and 64, on 
the diagram. 

A little consideration will render it evident, that we may desig- 
nate any square we please, as No. 1, provided, the numbers occupying 
the other squares in the diagram, be changed in the same proportion. 
An example will make this clear. We will fix upon No. 6, on the 
right hand corner of the upper row ; to reduce this to No. 1, we sub- 
stract 5 from it, and we must proceed to do the same with every 
other number, excepting where such number is less than the subtra- 
hend, in which case it must be added to 64, and the subtrahend taken 
from their sum ; the first column will then be changed from 6, 19, 46, 
S3, 4, 17, 44, 31, to 1, 14, 41, £8, 63, 1£, 39, 26, the 4 is here changed 
into 63, because 4*1-64 — 5«6S. The whole board will then stand 
thus : 
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Although the numbers are here changed, the succession remains 
the same, and Nos. 1 and 64, are still a knieht's move from each 
other. Another, and a more easy mode of changing this arrange* 
ment, is to begin at any number fixedaipon, say for example. No. 30 ; 
from this pass re^larlj on to No. 64, and from that to No. 1, £, 3, 
&c. up to £9, which will complete the circuit. The above rules are 
given to exemplify the nature of the arrangement, by which the end 
proposed, is attaitied. 



Luck Shooting. 

An article under the above title has been lately going the rounds 
of the Newspapers, the particular object of which is to make known 
die method pursued in decoying, and shooting, the canvas-back Duck, 
on the shores of the Susquehannah. We extract from Wilson's Or- 
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nithology, the account of totting in, together with some other infor^ 
mation respecting them, as given b^ him, written in his usual pleasing 
style, and containing at the same time, a more concise, and i?a more 
correct detail, than the account of ^ A Sportsman." 

It has recently been announced, as a novelty, &at canvas-backs 
have been shot on the Delaware, a few miles below this city; this 
novelty was published in the Ornithology twelve years ago, and had • 
been tnen long known to naturalists ana to sportsmen. 

77ie Canvas-back Buck. 
Extracted from Wilsoh's 0BjriTH0£06T> Vol. 8, p. 104. 

'^ The canvas-back Duck arrives in the United States, from the 
north, about the middle of October ; a few descend to the Hudson 
and Delaware, but the great body of these birds resort to the nume- 
rous rivers belonging to, and in the neighbourhood of the Chesapeake 
Bay; particularly the Susquehannah, the Patapsco, Potomac, and 
James' rivers, wnick appear to be their general winter rendezvous. 
Beyond this to the south, I can find no certain accounts of them. At 
the Susquehannah, they are called Canvas-backs; on the Potomac, 
White-backs; and on James' river. Sheldrakes. They are seldom 
found at a great distance up any of these rivers, or even in the salt- 
water bay; but in thai; particular part of tide-water where a certain 
grass-like plant grows, on the roots of which they feed. This plant, 
which is said to be a species of Valisineria, grows on fresh-water 
shoals of from seven to nine feet, (but never where these are occa- 
sionally dry,) in long, narrow, grass-like blades, of four or five feet in 
len^; the root is white, and has some resemblance to small celery. 
This grass is, in many pl^es, so thick that it is with difficulty a boat 
can be rowed through it, it so impedes the oars. The shores are 
lined with large quantities of it, torn up by the ducks, and drifted up 
by the winds, lying like hay, in wind-rows. Wherever this plant 
grows in abundance, the Canvas-backs may be expected, either to 
pay occasional visits, or to make it their regular residence during the 
winter. It occurs in some parts of the Hudson, in the Delaware, 
near Gloucester, a few miles below Philadelphia, and in most of thc^ 
rivers that fall into the Chesapeake, to each of which particular 
places these ducks resort; while in waters unprovided with this nur 
tritive plant, they are altogether unknown. 

*' On the first arrival of these birds in the Susquehannah, near 
Havre-de -Grace, they are generally lean; but such is the abundance 
of their favourite food, that towards the beginning of November, they 
are in prettj good order. They are excellent divers, and swim with 
great spofd and agili^. They sometimes assemble in such multi- 
tudes as to cover sevml acres of the river, and when they. rise sud- 
denly, produce a noise fesembiing thunder. They float about these 
shoals, diving and tearing up the grass by the roots, which is the only 
part of it they eat. They are extremely shy, and can rarely be ap- 
proached, unless by stratagem. When wounded in the wing, they 
dive to such prodigious distances, and mth stich rapidity, contmuins; 
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it SO perseveringlj, and with such cuDning and active Tigour, as al- 
most always to render the pursuit of them hopeless. From the great 
demand for these ducks^ and the high price thej uniformlj bring in 
market, various modes are practised to get within gun-shot of them. 
The most successful way is said to be, decoying them to the shore bj 
means of a dog, while the gunner lies closely concealed in a proper 
• situation. The dog, if properly trained, plays backwards and lor- 
wards along th^ margin of the water; ana the ducks, observing his 
manoeuvres, enticed perhaps by curiosity, gradually approach the 
shore, until they are sometimes within twenty or thirty yards of the 
spot where the gunner lies concealed, and from which he rakes them, 
iirst on the water, and then as they rise. This method is called toU- 
ing them in. If the ducks seem difficult to decoy, any glaring object^ 
such as a red handkerchief, is fixed round the dog's middle, or to his 
tail, and this rarely fails to attract them. Sometimes by moonlight 
the sportsman directs his skiff towards a flock, whose position he had 
previously ascertained, keeping within the projecting snadow of some 
wood, bank, or headland, and paddles along, so silently and imper- 
ceptibly, as often to approach within fifteen or twenty yards of a (lock 
of many thousands, among whom he generallv makes great slaughter. 

" Many other stratagems are practised, and indeed every plan that 
the ingenuity of the experiencea sportsman can suggest, to approach 
within gun-shot of these birds ; but of all the modes pursued, none 
intimidates them so much as shooting them by night; and they soon 
abandon the place where they have been thus repeatedly shot at. 
During the day they are dispersed about; but towards evening col- 
lect in large flocks, and come into the mouths of creeks, where 
they often ride as at anchor, with their head under their wing, asleep, 
there being always centinels awake, readji to raise an alarm, on the 
least appearance of danger. Even when feeding, and diving in small 
parties, the whole never go down at one time, but some are still left 
above, on the look out. 

" When the winter sets in severely, and the river is frozen, the 
Canvas-backs retreat to its confluence with the bay, occasionally fre- 
quenting air holes in the ice, which are sometimes made for the pur- 
pose, immediately above their iiivourite grass, to entice them within 
gun-shot of the hut, or bush, which is usually fixed at a proper dis- 
tance, and where the gunner lies concealed, ready to take advantage 
of their distress. A Mr. Hill, who lives near James' river, at a place 
called Herring creek, informs me, that one severe winter, he and 
another person broke a hole in the. ice, about twenty by forty feet, im- 
mediately over a shoal of grass, and took their stand on the shore in a 
hut of brush, each having three guns, well loaded with large shot. 
The ducks, which were flying up and down tlie river in gifat extre- 
mity, soon crowded to this [Mace, so that th^whole open space was 
not only covered with them, but vast numbers stood on the ice around 
it. They had three rounds, firing both at once, and picked up eighty-, 
eight Canvas -backs, and might have collected more, had they oeen 
aWe to get to the extremity of the. ice, after the wounded ortes." 
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Ale and Porter Preserver. 

In order to preserve ale or porter in good condition, for a con- 
siderable length of time, it is generally kept in bottles ; and though 
the method of bottling does sufficiently well, yet Mr. Donovan 
remarks, it is subject to this inconvenience ; that in cases where 
a small quantity, as one draft is wanted, all the rest of the ale in 
the bottle goes to waste, unless very small bottles be used, which 
would be expensive and inconvenient. Mr. Donovan concludes, that 
pressure is the secret cause of ale, &c. keeping so well in bottles ; 
and, therefore, he has contrived an apparatus, by which the liquids 
may be constsuitly under pressure in casks, as well as in corked bot- 
tles. He has a vessel made in the form of a cask, of strong tin, 
strongly hooped ; it stands on its end. At the upper end is a cock, 
soldered to a tube, which is immersed to within an inch of the bottom 
of the cask. At the same end is a condensing syringe, by means of 
which, air can be forced into the cask; and whenever this is done, it 
is obvious, that the liquor will have a tendency to escape through the 
tube, and out at the cock, with a force proportioned to the degree the 
air is compressed by the action of the syringe. If the cock be now 
turned, the ale rushes out with violence, fonning, at the same time, 
a great quantity of froth, or what is called a creamy head. In this 
case it will be evident, that every time ale is drawn from the cask, 
the air it contains is not exposed to the atmosphere, the liquor is kept 
under pressure, no vent peg is necessary, and Mr. Donovan states, 
that the ale will come up sprishtiy and good, with a dense creamy 
4iead, to the last. In short, allthe advantages of bottling will be ob- 
tained, without the disadvantaj^ of sacrificing a whole bottle, when 
no more than a small quantity is required. 

Eemarhs by the Editor. -^In the year 1810, Dr. Robert Hare invent- 
ed a cask for the purpose of preserving fermented liquors from the 
-deteriorating effects of atmospneric air; and to cause them to rise by 
the elasticity of the fixed air, which is disengaged from them, and 
which, in ordinary casks, finds its way, gradually, through the pores 
of the wood. These casks were made of oak, and, in some instances, 
headed with cast iron ; they were strongly hooped, were small in di- 
ameter, and the wood was saturated with oil and wax ,bo as to fill the 
pores, and render the barrels completely impervious to air. They 
were furnished with a tube, similar to that above described, which 
is analogous to those used in mineral water cisterns. These barrels 
were capable of sustaining an immense pressure; this is not the case 
with vessels made of tin, which must, in warm weather particularly, 
be liable to burst by the elasticity of the disengaged air. 

Dr. Hare also used the forcing syringe, knowing^ that the quantity 
of atmospheric air to be forced in, would be insufficient to produce 
acidity. There is, however, a strong objection to the use of such 
vessels, because, simple as they appear to some individuals, most per- 
sons find a difficulty in managing them, and prefer the ordinary and 
more simple mode of procedure. 

Vt>l. III.— No. 2.— February, I82r. 18 ^ 
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Moddof a Steam Carriage* 

The Readin|;-rooin of the Mechanics' Institute, in Hull, England, 
was crowded, m November last, to witness the exhibition of a model 
of a steam carriage to run on common roads. This machine weighs 
eighty-two ounces, is eleVen inches in length, has three wheels, and 
is guided by a lever in front. The boiler and engine are placed in 
the hinder part of the carriage ; the . steam cylinder is hair an inch 
bore ; and the stroke of the piston is seven-eighths of an inch. The 
eighth part of a pint of witer being put into the boiler, (which is 
heated by a tallow lamp,]) causes it to go for the space of half an 
hour. It will turn in a circle, the diameter of which is only twice 
the length of the carriage, and the inner wheel will form the centr* 
of its motion. It is capable of being backed in a moment with the 
greatest ease, and when allowed to run in a straight direction, at iti 
e;reate8t speed, will proceed at the rate of upwanls of five miles per 
hour. The ;^outhfol mventor is a clerk, and the machine is the pro- 
duction of his leisure hours. 

Remarks by the £di/or.— Scarcely a week passes without some 
public notice of a New Steam Engine^ which ' is to produce a mighty 
revolution in the structure, and the use, of that instrument; this 
notice goes the rounds in the newspapers, and, in the greater 
number of instances, we hear no more or the invention. But few 
of those persons who propose improvements in the Steam £ngine, 
are intimately acquainted with the principles concerned in its 
action, and its application ; and a still smaller number, know the 
history of what has been heretofore attempted with regard to it. 
The consequence is, that the first imperfect machines are reinvent- 
ed, and brought forth as novelties and improvements. In the 
above instance, we think that the ^roun^ gentleman who made the 
model in question, has employed his leisure hours in a way which 
entitles him to much praise ; and have no doubt that he has manifested 
great ingenuity and skill ; but we apprehend that the running of his 
model upon tiie table, or floor, will not serve to prove that a large 
carriage, made upon the same principle, would << run, on common 
roads.'* We are sorry when we see young men of evident talents, 
making a public parade upon such a ^ubjecC as we believe such pa- 
rade is likely to be the precursor of disappointment and mortification. 



Description rf the Chain Bridge over the Straits of Menai, North 

The following description of the stupendous chain bridge in North 
Wales, is furnished by a friend, who has lately received it in a letter 
from a gentleman now travelling in England. 

*^ This stupendous structure, this miracle of art, this modem colossus, 
has alikeexcited the wonder ofthevulgar,andcalledforththeadmiration 
of the learned and scientific; and bids fair to stand forages an amazing 
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ffioiliiinetkt of British ingenuity — ^nor could I but reflect^ that when 
deftth shall deprive our country of Hie man whose consummate skill 
projected the work, he will have no need of any monument, for it is 
ilread^ erected over the straits of the Manai: — but I must apologise 
for this digression, as eulogy is but poor description. The 
morning beins fine, I resolved to see the ** Chain Bridge" before 
breakfast, and accordingly set out. On my way thilher, 1 overtook a 
very intelligent man, whom I found, after a little conversation, to be 
one of the wnder ennneers, and to whom I owe my information, as to 
tile principles and admeasurements of it. 

*♦ On account of the hilly nature of the ground on each side of the 
straits, piers of granite are built on each side, which make the road 
level with the country. These piers, are built on arches of 52 feet 
span; from high water mark, to the spring of each arch, is 65 feet, and 
lead to the grand pillars from which the ckains are suspended in mas- 
sive, yet graceful festoons. These pillars tower 152 feet above high 
water mark: through them are gate ways which lead to the carriage 
roads, 9 feet wide, 15 high: there are two carriage roads, each 12 
feet wide, and a foot path between them 3 feet wide. 

^ The chains, 16 in number, are 1714 feet in length, formed of links 
composed of five bars of wrought iron, 10 feet long, 3 inches deep, 
and i an inch thick ^ these five nars are put side by side, and riveted 
by bolts; forming an almost solid bar, of 10 feet long, 3 inches deep, 
and 2d inches thick; of these links the chains are formed; four of 
which chains, fcfrm one great chain; and these four, are so suspended, 
that the middle of the upper links, fall on the joints of those under- 
neath. This is a description of such links as hang from pillar to 
pillar, a distance of 553 feet;''those from the pillars to the fastenings, 
are rather shorter, and thicker: I traced them to the rocks where they 
are fastened, and was truly surprised at the amazing strength and 
apparent security of the whole, and could not help questioning whether 
Jove's 



« ■ ., > everlasting duda. 
Whose strong embrace holds heaven, earth and main, 
were half so well secured. 

<* In the saddles over which the chains pass on the tops of the pillars, 
rollers are placed, to prevent any accident happening from the con- 
traction or extension of the iron work by heat or cold, as also from 
the Keat or cold affecting either side, unequally. 

^^The vertical rods suspended from the chains are of iron, one inch 
square, and serve to support the sleepers on which the flooring of the 
road-way is laid, these rods are five feet asunder: a neat railing of 
about five feet high, runs along the whole line of the bridge."— iVCK 
Com. Adv, ' 



Cast Metal Pianos. 
Jlvery day the use of cast iron is becoming more general ; bridfeea 
and steam-boats are made of it ; in England it is used for roads ; and at 
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Liverpool, churches are built of it. Here, in Paris, we have lately 
got Pianos, the frame-work of which is formed of cast iron. These 
instruments have been brought to such perfection, by MM. Pleyel 
and Company, that not only do they rival, but, in many particulars, 
surpass the best English instruments. The solidity of the frame- 
work is so great, that they seldom get out of tune, and the sound- 
board relieved from those enormous pieces of wood with which it wai 
formerly cumbered, in order to resist the strain, possesses much more 
elasticity, and seconds the vibration of the strings, much better- The 
tone of these instruments is wonderful, both in power and mellow- 
ness ; and the mechanism is so perfect, that it admits of the most de- 
licate, as well as of the strongest touch. Indeed, we have no doubt 
that when they are known, they will put an end to the importation 
of foreign Pianos. MM. Pleyel and Co. have also just obtained a 
patent tor square Pianos, with single strings. — French paper, 

Chinese piethod of making Sheet-lead. — The sheet-lead which 
comes from China, is manufactured in a way not generally known in 
this country. The operation is conducted hy two men. One is seated ' 
on the floor, with a large flat stone before him, and with a moveable 
flat stone-stand at his side. His fellow workman stands beside him 
with a crucible filled with melted lead, and having poured a certain 
quantity on the stone, the other lifts the moveable stone, and dashing 
it on the fluid lead, presses it out into a flat and thin plate, which he 
instantly removes from the stone. A second quantity of lead is 
poured in a similar manner, and a similar plate formed ; the process 
being carried on with singular rapidity. The rough .edges of the 
plates are then cut oft', and they are soldered together for use. 

Raining Trees. — In the ancient histories of travellers in America, 
and also by Thevet, in his Cosmographia, mention is made of a tree 
which attracted the clouds from the heavens, and converted them into 
rain in the dry deserts. These relations have been considered as 
fables. There hns been lately found in Brazil, a tree, the young 
branches of which drop water, which falls almost like a shower. 
This tree, to which Leander has given the name of Cubea PluviofOy 
is transferred by M. Decandolle to the genus Cassaipina. 

Xing of PortugaPs Diamond. — From the following statement of 
the weight of the largest diamonds known in Europe, it will be seen 
that the King of Portugal possesses the very largest. The diamond 
of the Emperor of Russia weighs 106 caratsj* that of the King of 
France, 136; that of the Grand Duke of Tuscany, 139; that of the 
Great Mogul, 279; that of the King of Persia, 493; that of the King 
of Portugal, 1610 carats. The value of this last is estimated, by the 
Portuguese jewellers, at 200,000,000 of pounds sterling; by the 
French jewellers, at 1 200,000, QOO of French livres ; and by the En- 
glish and Dutch jewellers, at 55,787,300 pounds sterling. — Harnhurgh 
paper. 

* A carat is about four grains. 
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Spinning Flax. — ^Munich. — One of the greatest difficulties in me- 
chanics, and which was but imperfectly overcome, though great re- 
wards were offered both by England and France, was to contrive a 
means of spinning flax like cotton. This problem has now been hap- 
pily solved by MT Hofer, of Meram, in the Tyrol, who, having matur- 
ed his ideas, came to Munich, and employed an able mechanician, M. 
Ertl, to make a machine according to his directions. In this he has 
fully succeeded, and M. Hofer has obtained a patent from his majes- 
ty, the king of Bavaria, and will solicit patents also from Austria 
and Prussia. 



Large Steam Vessel. — One of the largest Steam vessels ever built 
in this country, has recently arrived in the Thames. It is intended to 
convey passengers from London to Edinburg,and to all the interven- 
ing ports at which she can conveniently touch. She is called ^ The 
United Kingdom," and has just finished an experimental trip round 
the north of Scotland, highly to the satisfaction of her owners, and a 
large party on board. She was built by Steel & Co. of Greenock, and 
Napier & Co. Engineers, of Glasgow. She is 1065 tons burthen, her 
length 175 feet, her breadth 45 feet — ^shehastwo Engines of 100 
horse power each — and the number of beds for passengers 150. Oa 
her first trip, she ran the first 240 miles, with the wind unfavourable 
all the way, in £1 hours, and did 750 miles in 7$ hours, including a 
number of stoppages. It is said that her Engines produce little or no 
noise, and that her interior embellishments are oi a superb descrip- 
tion. -^Zonc^on p^er. 



Gas Works. — A discovery of great importance has latel v been made 
by Mr. Archibald Cook, manager of the Paisley Gas Works. The 
&& tar, which is of little value and troublesome to get quit of, Mr. 
Cook has applied as a substitute for coal, in heating the retorts, in the 
production of gas. The practical result of his experiment has been 
completely successful. The ingenious method by which this opera- 
tion is conducted, is entirely new, and must produce the Paisley gas 
companv, an annual saving of several hundred pounds, and to other 
establishments a greater, in proportion to their extent. Mr. C. haa 
deservedly gained much credit by his exertions, in producing such 
improvements ; and there is no doubt but that this discovery will soon 
be universally known, adopted, and duly appreciated. 



Preservation of ^pples^'—lihe following observations contained in 
a letter from Noah Webster, Esq. have been published in the Massa- 
chusetts Agricultural Repository. 

<* It is the practice with some persons to pick apples in October, 
and first spread them on the floor of an upper room. This practice 
is said to render apples more durable by arying them. But I can 
aflirm this to be a mistake.. Apples after remaining as long on the 
trees as safety from the frost will admit, should be taken directly 
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from the trees, to close casks, and kej)t as dry as possible/ If suffered 
to lie on tiie floor for weeks, they wither ana lose their flavour, with- 
out acquiring any additional durability. The best mode of preserv- 
ing apples for spring use, I have found to be, the putting them into 
dry sand as soon as picked. For this purpose I diy sand in the heat ^ 
of the summer; and late in October, put down the apples in layers, 
with a covering of sand upon each layer. The singular advanta^s of 
this mode of treatment are these : 1st, the sand keeps the apples from 
the air, which is essential to their preservation. £d. The sand checks 
the evaporation from the apples, and thus preserves their full flavour— 
at the same time any moisture yielded by the apples, (and some there 
will be) is absorbed by the sana ; so that apples are kept dry, and all 
mustiness is prevented. My pippins, in Maj and June, are as fresh 
as when first picked ; even me ends of the stem look as if just sepa- 
rated from the twig." 



French Patents, 1826. 

J. G. Ulrich, London, for his importatitm and improvements in the 
construction of chronometers. 5th May — 15 years. 

J. Despiau, Senr., Bordeaux, Department Gironde,for his invention 
of a machine to batt, open, and clean wool. 12th May— <10 years. 

J. M. Hanchett, and H. G. Smith, Paris, for improvements and 
additions to their patent of importation for an apparatus to compress 
gas. Ist July, 1824 — 15 years. 

De Lamortiziere, Paris, for improvements and additions to his pa- 
tent for a machine to drive boats up rivers. 17th March — 10 years. 

A. J. P. Thiiorier, Paris, for his invention of a lamp he calls 
" hvdrostatic." 12th May — 5 years. 

¥. Rouard, Paris, for improvements and additions to his patent of 
invention for manufacturing of tiles to cover houses. 3d March— 5 
years. 

P. N. Tastemain, flwonches, Department Eure e't Loir, for his in- 
vention of ^ machine to cut the com in the field. 12th May — 15 
years. 

T. H. Pape, Paris, for his improvements in the construction of 
Piano-fortes. 12th May — 10 years. 

Madame Regnauld, Paris, for her invention of a ^ pectoral paste." 
19th May — 1 5 years. 

Norbert Rillieux, Paris, for his invention to obtain hydro-car- 
bonic gas, at different decrees of pressure. 19th May — 10 years. 

J. B. D. Perot, Paris, for his invention of a process and means to 
mark the points at card playing, or other games. I9th May— 5 years. 

C. Guigo, Lyons, Department Rhone, for hisJnvention of a ma- 
chine to weave, &c. . 19thMay— 10 years. 

P. M. Daulle, and L. J. Cordier, Paris, for their importation of a 
machine to premire wool, silk, &c. 19th May — 5 years. 

P. Tremblot Lacroix, Paris, for his invention of a machine he calls 
" compositor typographic." 2d June— 5 years. 
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J. J. Burle$ Paris, for his invention of a composition of platine. 2d 
June — 5 years, 

H. Langlois, Paris, for his invention of a cock applicable to machines 
containing gas. 2d June— 5 years. 

P. Tespar, Paris, for his invention and improvement of an appara- 
tus he calls "Fumivore vaporator et condenzator." 2d June — 10 
years. 

Fehf, et Vic-dezsos, Department Arriege, for his invention of ves- 
sels or pots to manufacture mineral, vegetable, or animal coal. 2d 
June — 10 years. 

G. W. Walker, Lorint, for his invention of a loco-motive carriage. 
2d June — 10 vears. 

A. Christone, Junr., Paris, for his Importation and improvement in 
the manufacturing of buttons from tortoise-shell, bone, &c. 2d June 
— 5 years. 

J. Bocher, Paris, for his invention of a wheel to regulate the 
emission of portable gas. 2d June — 15 years. 

Maillard-bumeite, Paris, for his invention of a cylindrical distilling 
apparatus. 2d June — lOjears. 

F. Raviers, Paris, for his invention and improvements oT a compo- 
sition he calls ^ ladies' coffee.'* £d June — 10 years. 

J. D. Fisher, Paris, for his invention, importation, and improve- 
ment of a set of machinery, to card, prepare, and spin wool, ana other 
fibrous materials. 9th June — 15 years. 

M. J. A. Comoy,/Nevers, Department Nievre, for his invention of 
a new wine press. 9th June— 5 years. 

P. £. Kinkelin, Paris, for his invention of a process to anchor boats 
on navigable rivers. 9Ui June — 5 years. 



LIST OF PATENTS IN ENGLAND, 

Which havepcissed the Great Seat since August 22J, 1826. 

To John Charles Schwieso, musical instrument maker, for his in- 
dention of improvements on certain stringed musical instruments-— * 
Sealed 22d Ausust. 

To Timothy Burstall, of Leith, Scotland, and John Hill, of Bath, 
en^neers, for their invention of certain improvements in the ma- 
chinery for propelling locomotive carriages— 22d August. 

To James Yandall, private person, for improvements on apparatus 
for cooling and heating fluids-*24th August 

To Francis Hallidaj;, Esq. for his invention of certain improve- 
ments in raising or forcing water— 24th Aueust. 

To William Downe, plumber and brass-rounds, for his invention 
of certain improvements on water closets— 25th August 

To Robert Busk, and William King Westly, flax-spinners, for 
theirinvention of certain improvements m machinery for flecking, or 
dressing, and for breaking, scutching, or cleansing hemp, flax, or 
other fibrous substances— 29th August 
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To William Day, trunk and camp equip£^e maker, for his.invel 
tion of certain improvements on bedsteads, which improvements aj 
also applicable to other purposes — 31st August. 

To Thomas Robinson Williams, Gent, for his having invented 
discovered a machine for separating burs or other substances, fi 
wool, hair, or fur — 18th September. 

The same, for an improved method of manufacturing hats and ca] 
with the assistance of machinery; 18th September. 

To John Riste, lace manufacturer, for his invention of certain i 
provements in machinery for making net commonly called bobbin 
twist net — 4th October. 

To Francis Halliday, Esq. for his invention of certain improve 
ments on apparatus used in drawing boots on, and off— -4th October. 

To Theodore Jones, accountant, for his having found out and in-' 
vented improvements on wheels for Carriages — 11th October. 

To William Mills, gentieman, for his invention of improvements ia 
fire-arms — 18th October. 

To William Church, Esq. for his invention of certain improve- 
ments in printing — i8th October. 

To Samuel Pratt, camp equipage manufacturer, in consequence of 
a communication fbom a Foreigner, resident abroad, and discoveries 
by himself, for an invention ofcertain improvements on beds, bed- 
steads, couches, seats, and other articles ot furniture — 18th October. 

To William Busk, Esq. for his invention of certain improvements 
in propelling boats and ships, or other vessels, or floating bodies — 18th 
October. 

To James Viney, Colonel in our Royal Artillery, and George Po- 
cock, gentieman, for their invention of certain improvements m the 
construction of cars and other carriages, and the application of a 
power, hitherto unused for that purpose, to draw the same; which 
power is also applicable to the drawing of ships, and other vessels, for 
raising weights, and for other useful purposes — 18th October. 



NOTICES. 

The ^ Essays on Mathematics," commenced in the last number, 
will be either discontinued^or rewritten. Judging from the first es- 
say, the Editor had determined upon the insertion of the series, but 
a further examination has proved that they are too defective, both in 
style and arrangement, for the pages of this Journal. 



The inquiries made by an Alabama correspondent, shall receive due | 

attention. The Editor is aware of the importance of the subject ; and , '^ 
has taken measures to furnish full information, respecting it. ^ 



The length of several of the articles in the present number, has . ^ 
prevented that variety^ in the subjects treated, which will generallv ] 

mark our pages. The practical mechanic, need not fear that we wifl 
either forget, or neglect his interest, or his gratification. 
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OH THE KATURE AKD PROFEETIES 09 tlMEEA* 

£xtracted from ^ The Ekmeniafy Principles of Ckofftniry. By 

Thomoi Tr^gold.^ 

(Continued from p. 215« ygI. ii.) 

Prevention ^ Decay. 

Having formerly noticed the chief causes of decaj^ in timber, its 
prevention becomes the next object of inquirj. 

When timber has undergone a proper seasoning, in as far as regards 
the timber, it is the best means oi securing it against decay, whatever 
. may be the cause ; and, in addition to what I have already saijl on 
seasoning (see No. ft. Yol. 2.) it only remains to add, that to be effectual^ 
the seasoning must be complete. The time required for a complete 
seasoning, depend^on the size of the pieces ; and some correct experi- 
Inents on this subject would be very desirable, if made on a large 
scaler 

But however well timber may be seasoned, if it he employed in a 
damp situation, decay is the certain donsequence; therefore, it is most 
desirable, that the neighbourhood of buildings should be well drainedf 
which would not only prevent the rot, but also increase, materially, the 
comfort of those who* reside in them. The drains should be made 
water-tight wherever they come near to the walls; as walls, particular^ 
ly brick walls, readily draw up moisture to a very consideraole height. 
£arth should never be suffered to rest against walls, and the sunk 
stories of buildings should always be surrounded by an open area, so 
that the walls may not absorb moisture from the earth. To prevent 
moisture rising from the foundation, some substance that will not allow 
it to pass, should be used, at a course or two above the footings of the 
walls. Sheets of lead or copper have been used for that purpose. To 

Vol. IIL— No. 3.— March, I8«r. 19 
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lay a few courses oF slaty stones, that do not absorb much mo 
would be useful ; but a better method is to build a few coui 
height with Roman cement, instead of common mortar, and up 
upper course to lay a bed of cement, of about an inch in thickne 
moisture does not penetrate this cement, it is an excellent m 
for keeping out wet ; and it is also a great improvement to a 
building, to stucco it on the outside with any cement that ke( 
moisture, as brick absorbs quickly all the moisture that comes 
tact with it, and retains it tor a fength of time. 

The walls and principal timbers of a building should always 
for some time to dry after it is covered in. This drying is 
greatest benefit to the work, particularly the drying of the wall 
it also allows time for the timbers to get settled to their prope 
ings, which prevents after settlements, and cracks in the t 
plastering. It is sometimes thought that its usefulness arises f 
allowing the timber more time to season ; but when the carpent 
siders that it is from the ends of the timber that much of its m 
evaporates, he will see the impropriety of leaving it to season afi 
framed, and also the cause of framed timbers of unseasoned 
failing at the joints sooner than in any other place. No p 
timbers require seasoning s6 much as those that are to be 
Seasoning in the frame, is a fatal error in ship-building. 

When the plastering is finished, a considerable time should 
allowed for the work to get dry again before the skirtings, the 
and other joiners' work be fixed. Drjring will be much acce 
by a free admission of air, particularly in favourable weather. 

\yhen a building is thoroughly dried at first, openings for 
mission of fresh air^re not necessary where the precautions 
any new accessions of moisture have been effectual. Indee 
openings only afford harbour for vermin, as the current of air i 
them is very seldom capable of carrying oft' any considerable 
of moisture; for it is well known that air will not move in a hoi 
direction without a more considerable change of density than 
obtained in such situations. The roof over the Egyptian Hall 
Mansion House, London, has a space of two feet in depth all 
it for the free circulation of air between the roof and ceiling ; 
old Gothic buildings the roofs were generally well ventilated, 
roust have added much to their durability. But the construe 
floors does not admit of the same facilities, and therefore flc 
more subject to decay; for, as Mr. I'apworth very justly ot 
^< sh6uld the air absorb less moisture from the fungus, than the 
affords to its vegetation, the air will then increase the disease, and 
draw into fuller growth the fungus it has not the power to destroy; 
but if dry air be admitted in a quantity adequate to cause that ao- 
sorption, it will necessarily exhaust and destroy the fungus.'' But 
sucn a quantity of dry air cannot, from the nature of the structure, 
be made to pass between the timbers of a floor, though sufficient may 
be admitted to accelerate its decay. 

In floors next the ground, we cannot easily prevent the access of 
damp, but this should be done as far as possible. All vegetable mould 
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should be carefully removed, and if the shuation admits of it, a con- 
siderable thickness of dry materials, such as brick-bats, dry ashes» 
&c, but not lime, should be laid under the floor, and over these, a coat 
of smiths' ashes, or of pyrites, where they can be procured. The tim- 
ber for the joists shouldf be well seasoned ; and it is adviseable to cut 
off all connexion between wooden ground floors, and the rest of the 
wood-work of the buildine. 

It is generally imagined that timber may be secured against the rot 
by impregnating it with substances that resist putrefaction; this opi- 
moQ has produced many schemes, but no rational hopes of success can 
be entertained, unless the timber be also well seasoned, and secured 
as far as possible against moisture. No quick process is likely to 
succeed, yet something might be done, where time assisted, in giving 
permanence to the combination. 

Common salt (muriate of soda) is found to protect the timber im- 
pregnated with it when the proportion of salt is considerable. The 
large wooden props which support the roofs of the salt mines in Hun- 
gary, and are perpetually moistened with salt water trickling dpwn 
them, are said to have suffered no decay for many centuries; and the 
incrustations of salt upon the timbers ot vessels employed in carrying 
salt-fish preserve them a great number of years. There are, however, 
strong objections to usins solutions of salt, unless it be where it is of 
no importance whether me wood be dry or wet; for the attraction of 
salt for moisture would keep the woocl continually wet, if moisture 
should be present. 

Sea water has been found effectual in clearing timber of fungus, 
by immersing it for several months. A ship called the Eden was 
Cleared of every trace of fungus by remaining eighteen months under 
water. But unless a solution of salt, so strong as to be objectionable 
from its attraction of water, could be used, there appears to be no 
well-grounded hope of its being useful ; as it is well known that com- 
mon salt in small quantities assists the decomposition of vegetable 
matter. 

Sulphate of iron (commonly called green copperas) appears to be 
more likely to answer the purpose. Wood boiled for three or four 
hours in a solution of sulphate of iron, and then kept some days in a 
warm place to dry, becomes so hard and compact that moisture can- 
not penetrate it. In the Swedish Transactions it is recommended for 
preserving the wood of wheel carriages from decay; and Mr. Chapmaa 
observes, that the wooden vessels m which copperas is crystallized 
become exceedingly hard, and not subject to decay. Mr. Chapman 
strongly recommends immersing timber in a solution of this salt on a 
large scale, in order to be used for ship-building. 

Dr. Darwin supposes that the rot in wood might be entirely pre- 
vented by soaking dry timber first in lime water, till it has absorbed 
as much of it as may be, and then, after it is dry, by soaking it in a 
weak solution of sulphuric acid in water. The acid will combine 
with the lime in the pores of the timber, and form gypsum (sulphate 
of lime) and preserve it from decay if kept dry. The benefit perhaps 
would not be equivalent to the trouble of this process. 
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foiling in alkalies has been proposed ; but as the alkalies dissolve 
and decompose the woodj fibre, this process cannot be attended with 
aclantaee. 

QuickTimet I have already stated, assists putre&ction when aided 
bj moisture. But where a i^eat quantity of quicklime is present, so 
as to fjreserve the wood, by its absorption of water, in a perfectly drjr 
state, it hardens the sap, and renders the wood very durable* Of this 
effect of lime Mr. Chapman had an opportunity of seeing proofs in the 
vessels employed in the Sunderland lime trade, some of which were 
forty years old, and very sound. 

RepaitB of BuiU&ngs affected uriih the Sat. 

To cure the rot is very difficult, and v^ould be nearly, if not quite, 
as expensive a process as to put in anew the timbers affected Vith it; 
but when new timber is put in, the old parts and the walls should 
have every particle of fun^s removed from them, or killed by some 
wash for that purpose. External washes perhaps are not much fur* 
ther useful than so far as they hinder infection ; but to produce that 
effect they are perhaps the best application, because they can be ap- 
plied i^ith safety. A high degree of heat would destroy all power of 
reproduction, but it cannot so well be applied ; nevertheless, where 
pieces of wood are not materially injurea by the rot, to expose them 
to a strong heat would destroy alt vegetable life in the fungus, and 
they might then be washed with some of the solutions mentioned be* 
low% and used again with perfect safety. 

A solution of corrosive sublimate (corrosive muriate of mercunr) 
would answer very effectually as a wash. It was proposed by Sir H. 
Davy, A very weak solution does not produce the desired effect; 
Chapman says there should be an ounce of corrosive sublimate to a 

Ellon of water, and it should be laid on, hot. No other metallic so* 
tion should be mixed with it. 

A solution of sulphate of copper (commonly called blue vitriol) in 
the proportion of about half a pound of sulphate of copper to one gal- 
lon of water, used hot, makes an excellent wash; and is cheaper wan 
the preceding one. 

A strong solution of sulphate of iron is sometimes used, but is not 
so effectual as that of copper; and sometimes a mixture of the two 
solutions has been used. 

Coal tar is said to have been found beneficial, but its strong smell 
is a great objection to its use ; where the smell is not of importance, 
it would assist in securing new timber that had been previously well 
dried. 

Charring new wood can only be expected to prevent infection, as 
we have seen that decay may begin at the centre, and proceed without 
ever appearing at the surface of the beam ; and therefore if timber be 
not well seasoned, no permanent good can be obtained from charring. 

To preserve Wood exposed to the Weather * 

When timber is exposed to the alternate action of dryness and 
moisture, the best means of securing the timber from moisture is the 
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protection of the surface by a coat of some substance that moisture 
will not penetrate. 

The Dutch, for the preservation of their gates, drawbridges, sluices, 
and other large works of timber, that are exposed to the sun and per- 
petual injuries of the weather, coat them with a mixture of pitch and 
tar, upon which thej strew small pieces of cockle and other shells, 
beaten almost to powder, and mingled with sea sand, or the scales of 
iron beaten small and »fted, which protects them in a most excellent 
manner. 

Upon common painting, sanding is an excellent practice, where it is 
exposed to the weather ; as I have uniformly observed sanded paint- 
ing to be much more durable than common painting. 

Air. Chapman proposes a composition which possesses the proper- 
ties of impenetrability to moisture, and flexibility. It consists in ap- 
plying a paint made of sub-sulphate of iron (the refuse of the copperas 
pans) ground up with any cheap oil, and rendered thin with coal-tar 
oil, in which a little pitch had been dissolved. In the neighbourhood 
of copperas manufactories, the refuse of the copperas pans may be 
easily procured. 

Another method of protecting timber is described by Mr. Semple, 
which appears to be so well calculated for the purpose, that ih cases 
where it can be applied, a better cannot be employed. It is described 
in his own words as follows: ^^ After vour work is tried up, or even 
put together, lay it on the ground witlh stones or bricks under it to 
about a foot hig^h, and burn wood (which is the best firing for that 
purpose^ under it till you thoroughly heat, and even scorch it all over; 
' then, wnilst the wood is hot, rub it over plentifully with linseed oil 
and tar, in equal parts, and well boiled toother, and let it be kept 
boiling whilst you are using it; and this will immediately strike and 
sink (if the wood be tolerably seasoned) one inch or more into the 
wood, close all the pores, and make it become exceeding hard and 
durable, either under or over water." 

No composition should however be applied till the timber has been 
well seasoned, as to inclose the natural juices of the wood is to render 
its rapid decay certain. 

[to BB COHTIBTITEBv] 



On the mechanical formation ofSoacb. 

[From Partington's Mechanics' Gallebt.] 

The only s'trongly marked division of the different kinds of roads 
depends on their being paved or gravelled; but each of these classes 
admits of considerable diversity in the principles on which the road is 
constructed. The theory of pavement appears to be extremely sim- 
ple ; tlie stones, however, may be either small or large ; the former 
being understood to be emploved without previous preparation of their 
shape^ as in the inferior kmd of work which is callea ^^ pitching," in 



Digitized by 



Google 



150 THE FRANKLIN JOURNAL AND 

the west of England ; the latter beine more or less cut to fit each other, 
whether in the form of thick rough blocks, not very remote from cubes, 
or of flat and smooth flagstones : in the cities of Great Britain, the 
former are commonly used for horse pavemetits, and the latter for 
foot passengers ; but in Flareoce the whole breadth of the streets is 
paved with flagstones placed diagonally, and in Naples the surfaces 
are nearly as smooth ; m both these cases, it is necessary to roughen 
the stones frequently with chisels wherever there is a hill or a bridge, 
in order to prevent the horses slipping ; but in both cities, the horses 
from habit are sufliciently sure-footed, even when running with some 
rapidity. In Milan both kinds of pavements are mixed in the same 
streets ; the smooth in two double lines for the wheels of carriages 
cominv and going, and the rougher in the intermediate parts, for the 
feet of the horses, as in the British rail -roads. But in none of these 
cities is there much heavy traffic to wear these well arranged surfaces 
into such inequalities as would probably soon be observed in the streets 
of London, if they were so delicately formed ; althoug^, until this 
deterioration actually took place, the locomotion would De luxurious 
both ifor the horses and for the passengers, and only ruinous to the 
coachmakers. The Romans used large and heavy blocks for their 
roads, cutting them on the spot into such forms as enabled them to 
be best adjusted to those of the neighbouring stones, though seldom 
exactly rectangular in their surfaces; and even at Pompeii, where the 
ruts are worn half through the depth of the blocks, the bottom remains 
tolerably even, in a longitudinal direction, at least as much so as 
would be required for carts and other carriages of business. 

Our more particular object, however, at present, is the consideration 
of grarvel roads, rather than of pavements ; the word gravel being here 
understood to mean in general all stone broken small, whether by 
nature or by art. The improvement of such roads has long been a 
subject of great interest with the agricultural and commerciarinhabit- 
ants of Great Britain. 

But all other improvements, whether real or imaginary, have of 
late been in a great measure superseded by the ingenuity and success 
of Mr. Loudon Mac Adam, a gentleman whose practice is in general 
principally to be applauded for its obvious simplicity and economy, 
though he has also nad the merit of discovering that the simplest and 
cheapest methods, in particular cases, especially in that of boggy soils, 
are also the' most scientific and the most effectual. The practical 
observations, which are to be here inserted, cannot therefore be so 
well expressed in any other form, as in that of an abstract of Mr. 
MacAdam's own directions. 

Mr. MacAdam's leading "principles are," {RemarkSfp. 37,) *^that 
a road ought to be considered as an artificial flooring, forming a strong, 
smooth, solid surface, at once capable of carrying great weights, ana 
over which carriages may pass without meeting any impediment." 

He proceeds to give directions for repairing an old road, and for 
making a new one, m the form of a comitiunication to a Committee 
appointed by the House of Commons, in the year 1819, with some 
subsequent -corrections. 
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No additional materials, he observes, are to be brought upon a road^ 
unless in any part of it there be not a quantity of clean stone, equal 
to ten inches in thickness. 

The stone already in the road, supposing it to have been made in 
the usual manner, is to be loosened and broken, so that no piece may 
exceed six ounces in weight ; the road is then to be laid as flat as 
possible, leaving only a fall of three inches from the middle to the 
sides, when the road is thirty feet wide. The stones, thus loosened, 
are to be dragged to the side by a strong heavy rake, with teeth two 
inches and a half in length, and there broken; but the stones are never 
to be broken on the road itself. 

When the great stones have been removed, and none are left ex- 
ceeding six ounces in weight, the surface is to be made smooth by a 
rake, which will also settle the remaining materials into a better con- 
sistence, bringing up the stone, and letting the dirt fall down into its 
place. 

The road being so prepared, the stone that has been broken by the 
side, is then to be carefully spread over it ; this operation requires very 
particular attention, and the future quality of the road will greatly 
depend on the manner in which it is performed ; the stone must not 
be laid on in shovels full, but scattered over the surface, one shovel 
full following another, and being spread over a considerable space. 

Only a small part of the length of the road should be prepared in 
this manner at once; that is, about two or three yards; five me^ in a 
gang should be employed to prepare it all across, two continually dig- 
ging up and raking off the large stones, and preparing the road foe 
receiving them again, and the other three breaking them at the side 
of the road. It may, however, happen, that the surveyor may see 
cause to distribute the labour in a proportion somewhat uifTerent. 

The only proper method of breaking stones, in general, both for 
e£fect and for economy, is in a sitting posture. The stones are to be 
placed in small heaps, and women, bo^s, and old men past hard la- 
bour, may sit down and break them with small hammers into pieces 
not exceeding six ounces in weight. When the heavy work of a 
quarry can be performed by men, and the lighter by their wives and 
children, the stone can be obtained by contract for two-thirds of the 
former prices, although the stones were then left four times as large. 
It has also been recommended by Mr. MacAdam and others, that the 
largest stone employed should not exceed the measure of an inch in 
its greatest dimensions, or in other words, that it should be capable 
«f being contained in a sphere of about an inch in diameter, which 
would seldom weigh more than a single ounce. 

In some cases it would be unprofitable to prepare and relay a road, 
even if the materials should have been originally too large; for exam- 
ple, the road betwixt Bath and Cirencester was made of large stones, 
Dut so friable, that in lifting they would have fallen into sand ; in this 
case, Mr. MacAdam merely had tlie higher parts cut down and re- 
placed when sifted, and the surface kept smooth, until those materials 
were gradually worn out; and they were afterwards replaced by stone 
©f a better quality, properly prepared. At Egham, it was necessary 
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to remove the whole road, in order to separate the small portion of 
valuable materials from the mass of soft matter in which they were 
enveloped, and which was carried away, at a considerable expense^ 
before a good road could be made. But, although freestone is by no 
means calculated to make a durable road, yet, by judicious manage- 
ment, it may be made to form a very good road, as long as it lasts. 

Whenever new stone is to be laid on a road already consolidated, 
tlie liardened surface is to be loosened with a pick, in order to enable 
the fresh materials to unite with the old. 

A new road, however well it may have been made, will always re- 
ceive the impressions of the carriage wheels, until it is hardened ; a 
careful person must, therefore, attend the road for some time, in order 
to rake in the tracks made by the wheels ; that is, as long as any loose 
materials are left that can be so employed. 

It is always superfluous, and generally injurious, to add to tiie 
broken stone any mixture of earth, clay, chalK, or any other matter 
that will imbibe water, and be affected by frost ; or to lay any thine 
whatever on the clean stone, for the purpose of binding it; for good 
stone, well broken, will always <;ombme by its own roughness into a 
solid substance, with a smooth surface, that will. not be affected by 
the vicissitudes of weather, or disfigured by the action of wheels, 
which, as they pass over it without a jolt, will consequently be inca- 
pable of doing it any considerable injury. 

The tools required for preparing roads are,-^l. Strong picks, but 
short from the handle to the points. — 2. Small hammers, weighing 
about a pound, with a face the size of a shilling, well steeled, and 
with a short handle. — 3. Rakes, with wooden beads, ten inches in 
length, and with iron teeth, about two and a half inches long, and 
very strong, for raking out the large stones when the road is broken 
up, and for keeping it smooth after it has been finished, and while it 
is consolidating. — 4. Very light broad mouthed shovels, to spread the 
broken stones, and to forni the road. 

Tite whole expense of preparing and newly forming a rough road, 
to the depth of tour inches, has generally been from a penny to two" 
pence per square yard, bein^ more or less according to the quantity 
of stone to be broken. With proper tools, and by proper arrange-* 
ments, stone may be broken for teqpence or a shilling per ton, including^ 
in some cases, the value of the stone itself. A very material advan- 
tage of Mr. Mac Adam's method is the introduction of a much greater 
proportion of human labour^ instead of the work of horses: former! v 
one-fourth of the whole expense was paid, in the district of Bristol^ 
for men's labour, and three-fourths tor that of horses : now, on the 
contrary, one-fourth only is paid for horses' labour, and the other 
three to men, women, and children , 

Mr. MacAdam argues very strondy against the^old opinion, of the 
necessity of placing a quantity of large stones, as a foundation, to 
carry the road over a wet subsoil. He says, that whatever be the 
nature of the soil, if it be previously " made quite dry," and a cover- 
ing impenetrable to rain placed over it, the thickness of the covering 
needs only to depend on its own capability of becoming impervioaSr 
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Xiarce stones, he says, will constantly work up by the agitation of the 
traffic on the road, and leave vacuities for the reception of water ; and 
the only way of keeping the stones in their places, is to have them of 
a uniform size. A rocky bottom causes a road to wear out much 
faster (acting, probably, as a lower millstone in facilitating the opera- 
tion of grinding.) *• It is a known fact, that a road lasts much longer 
ever a morass, than when made over rock. In the neighbourhood of 
Bridgewater, for example, the materials consumed on a rocky road, 
when compared with those which are required for a similar road made 
over the naked surface of the soil, are in the proportion of seven to 

In the summer of 1819* upon some new roads made in Scotla-id, 
more than three feet of materials, of various dimensions, were laid 
down : and more than two-thirds of them, according to our author, 
were worse than wasted. In such an arrangement, the water gene- 
rally penetrates to the bottom of the trench made to receive the road, 
and remains there to do mischief upon every change of weather. 

To prevent this inconvenience, it is necessary, m wet soils, either 
"to make drains, to lower the ground, or to raise the road above the 
general level, instead of making a trench to receive the stones ; and 
from the penetration of rain, the solidity of the road itself must pro- 
tect it. A well made road, not quite four inches in thirkness, was 
found to have kept the earth below it dry, in the parish of Ashton, 
near Bristol : but six, ^ight, or ten inches of material are generaMy 
required to make a firm road ; being laid on in successive layers of 
about two inches in thickness, all well broken, well cleaned, and well 
sized. Sometimes, indeed, a much greater depth of stone than this is 
required : in a road, for example, which has lately been made from 
Lewes to East Bourn, entirely upon Mr. MacAdam's principles, as 
much as three feet of materials was required in many parts before the 
road could be sufficiently consolidated : it has, however, ultimately 
been made excellent, though at an expense of not much less than a 
thousand pounds a mile. 

Mr. MacAdam maintains that the quantity of stone required for 
paving is fully sufficient to make an excellent gravel road in any part 
of the world ; and in almost every case, materials equally good can be 
obtained for roads at a much cheaper rate ; commonly, indeed, at one- 
tenth of the expense of pavements. It is, however, in steep ascents 
that pavements are most objectionable ; at the north end of Blackfriars 
Bridge, more horses are said to have fallen and received injury, prior 
to the late improvements, than at any other place in the kingdom. In 
the suburbs of Bristol the pavements have lately been converted into 
roads, with great success. It is probable that neither the inhabitants 
of these suburbs, nor the housemaids were much consulted on the 
occasion, although justice seems to require that the pedestrian order 
should not be altogether sacrificed to the equestrian, without their 
consent ; but in fact, the inhabitants of these ci-devant streets are said 
to be well satisfied with the change ; and we seem in danger, from the 
opposition of contending theories, of having all the streets of our cities 
diug up, and many of our country roads, on the other hand, encum-* 
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b^red with (Mvements. Mr. MacAdam has received a new encoiir* 
ii^ment from Parliament, to the amount of 400(tf.; and not Charing 
Cross alone, but even St. James's Square, is now MacAdamised. 

We find some further confirmations and illustrations of Mr. Mac* 
Adam's principles and precepts in the Report of the former Committee 
of the House of Commons, as reprinted in his Remarks, 

This sentleman, it seems, arrived from America, in the year 1783^ 
at the time that many new roads were making in Scotland ; and he 
was then appointed a commissioner of the road, and studied the sub^- 
ject in that capacity there ; he has since resided chiefly in Bristd, and 
was induced to take charge of the roads of that district as a surveyor, 
in 1816 ; because it was only in that situation that he could carry his 

Erinciples into practice, and make the necessary experiments of esta- 
lishing them. He 'observed in his travels, that the mixture of clay 
and chalk, with the materials of roads, was the almost universal cause 
of their failure ; and he convinced himself that, by a proper application 
of materials, a good road might be made in every country. His im- 
provements have been very generally adopted in the west and south 
of England ; and principally under his own direction, or under that of 
his family. They had superintended more than 300 miles of road, 
and twice as many more had been improved by their advice and in- 
fluence. Sober, active, and well informed subsurveyors he considers 
as the most important of all materials for a good road ; and among the 
extrinsic arrangements which are often required, he thinks the union 
of different trusts into a single one, the most likely to be generally 
beneficial. 

The operation of washing gravel 9 Mr. MacAdam has not found 
eligible, because it is more expensive than screening or sifting, and 
less effectual ; about liOndon the common gravel is not capable of 
being cleaned by any ordinary washing, though the Thames gravel, 
where it can be procured, is generally clean and serviceable. Coarse 
grayel, broken, he says, is preferable to fine, as it consolidates more 
perfectly into a single mass. The old practice of putting a heap of 
unprepared gravel along the middle of the road, and letting it work 
its own way gradually to the sides, he thinks every way reprehensible. 

The objection to a very convex road is, that travellers only use the 
middle 01 it, which is, therefore, worn into three furrows by tne string 
of horses, and by the wheels ; if the road is flatter, it becomes worn 
more equally. Ditches, he observes, only require to be so deep that 
the surface of the water in them may be a few inches below the level 
of the road ; the farmer often makes them dangerously deep on account 
of the value of the mould that is dug out of them. Mr. MacAdam 
would prefer a bog to any other foundation for a road, provided that 
it would allow a man to walk over it; and he justly observes, that the 
resistance to the motion of a carriage would not be materially aflected 
by the foundation, if the road were well made. From Bridge water 
to Cross, a part of the road shakes, when a carriage passes over it; 
yet the consumption of materials is less there than on the limestone 
rock in the neighbourhood. He does not use any faggots in such 
cases, nor any stones larger than six ounces in weight ; and theso 
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never sink in the bo^, but unite into one mass like a piece of timber, 
which rests on it. He makes such a road generally at three different 
times : and he always prefers working in weather not very dry. The 
surveyors are directed to carry a pair of scaler and a six ounce weight 
in their pockets, as a check upon the workmen. 

Mr. MacAdam has generally found reason to approve the usual 
regulations respecting carriage wheels : but he thinks broad wheels 
less advantageous to roads than is commpnly supposed. He suggests 
that the tolls might always be fairly made proportional to the exact 
number of horses employed ; except that the wagoners should be en- 
couraged to harness them in pairs rather than in line. The conical 
form of broad wheels he thinks very injurious. 



ESSAYS ON BLEACHING. 
Bff James J?en»te, «i^. M. Lecturer (m Philosophy , fye. ^c. London^ 

No. ni. — CHEMICAL AGENTS USED IN BLEACHING. 

Section I. — As bleaching is wholly carried on by the chemical 
action of certain agents upon the goods to be bleached, it is obvious 
that the consideration of such agents ought to hold a distinguished 
{dace in an essav on the art.- If bleachers, indeed, were better ac- 
quainted than 'they usually are with the chemical agents which ther 
employ, their processes would be carried on with more certainty, witn 
more rapidity, and, for the most part, with more economy. Certainly 
no improvement of much importance could be made by any one, un* 
less he had previously possessed a knowledge of the chemical proper- 
ties of the agents, and the materials to be operated upon. I hope the 
Utility of the subject will form a sufficient apolo^ if I should dwell 
on these agents at some length. I shall begin with one which is often 
knitted by those who have written on bleaching; namely, water* 

1. Of Water as an dger\t in Bleaching, 

In all the processes which have ever been invented for bleaching, 
water is a principal and necessary agent; and it is not likely that any 
mode will ever be. discovered in which its use may be dispensed with. 
Nay, the most ancient process seems to have consisted in little more 
than frequent watering^ and evaporation ; and even at this day, in 
some parts of India^ as we are told by Des Charmes, this mode has 
never been laid aside, nor improved.* This ingenious chemist has 
made some interesting experiments on water bleaching, which it may 
not be imfH-oper, m this place, to detail. He was led to consider the 
subject from two observations which he had frequently made. The 
first was, that rags of unbleached cloth, when set to ferment for the 
purpose of making blotting paper, became white to a certain point, 
from washing and soaking. The second was, that pieces of brown 
linen which are sewed upon accidental holos or rents in cloth, to pre- 
vent such from enlarging in the fulling mill, became, in two or three 
days, as white as if they had been several m<mths subjected to the 
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usual mode of bleaching. To ascertain thf* extent to which he mi^ht 
generalize those observations, he began his experiments by macerating 
a quantity of flax in pure river water, in which it was allowed to re- 
main till air bubbles arose to the surface, when it was found to have 
changed from grav to light yellow. The water was then changed, and 
the same process repeated, when it was washed in warm water. This 
treatment disengaged a great quantity of colouring matter, and the 
flax became, in a state of division, white and beautiful ; but in the 
mass it had a slight tinge of yellow. This, farther experiments misht 
probably have removed. The same chemist macerated in water, for 
ft fortnight, dry hemp stalks gathered six months before. They were 
then rubbed under water till the fibrous part appeared. This was 
separated and left to steep for several days in fresh water, when it was 
again rubbed and again immersed . It now appeared of a very beautiful 
>vhite, nearly equal to that bleached in the usual way. These experi- 
ments prove that water bleaching is practicable, and lead us to infer 
^at Mr. Lee's process, if generally adopted, is iikely to supersede 
every other mode. 

The qualities of water it is necessary to attend to, at the most early 
stage of the preparation of flax, namely, when it is in the watering 
trough ; for if this is not taken notice of, the flax may be rendered good 
for nothing. Next in importance to Dr. Home's introduction of sul- 
|)huric acid souring. I therefore reckon his experiments upon water- 
experiments which ever^ manufacturershouldDeweH acquainted with, 
and of which no chemist should be ignorant. He found that flax 
steeped for the usual time in hard water, was little more affected thaa 
when put in, and even when it was longer immersed, that it did not 
acquire that smoothness to the touch arising from the dissolved muci- 
lage of the flax, which is the criterion ot flax properly steeped. This 
seems to arise from the power possessed by nard water of retarding 
putrefaction, a quality which was known so long ago as the time c» 
Celsus ; Aqua aura^ i. e. ea quad tarde putreactt. The steeping of 
flax is designed to introduce the putrefactive fermentation, in order 
to loosen the fibrous, from the woody part ; and the neutral salts in 
hard water, in consequence of their affinities, not only retard the pro- 
cess, but actually prove injurious to the fibres. The strong antiseptic 
qualities of moss Water render it equally hurtful. After this plaiR 
experimental statement, it is somewhat strange that Mr. Higgens (p. 
9) asserts directly the contrary; namely, that flax steeped in water 
rendered hard by selenite, soon becoines rotten. The sulphate of 
lime he admits to be the strongest antiseptic of any saline body ; but 
although putrefaction may be retarded by a large quantity of an anti- 
septic, it is quickened by a small quantity, as is -proved by the curing 
of meat with common salt. Hard waters, then, seem, according t» 
this view of the matter, to act too powerfully on the flax, by extend- 
ing the putrefaction to the fibres themselves. When soft water 
is used, the fermentation goes on readily; and if it do not, it should 
1^ assisted, on the same principle that bread is leavened, by the ad- 
dition of some substance, in an actual state of putrid fermentation. 
The Dutcb^ to whom we were formerly so much indebted for bleiac^ 
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ing linen goods, are well aware of this, and carefully lay over the flax, 
ivhen put in the pond, a quantity of mire and dirt, previously taken 
from the bottom. Water, then, which is hard, and much more moss 
^ater, ought to be carefully avoided in this process. The latter re- 
C}uires several weeks or even months to induce the proper degree of 
fermentation. It is the more requisite to mention this, because some 
may suppose moss water, from its great softness, to be the best which 
can be used. 

Dr. Home mentions three different sorts of water. The first, nei- 
ther changes with alkaline salts nor curdles soap; the second, loses 
its transparency on the addition of such salts, but it does not curdle 
soap; the third, both curdles soap and becomes lactescent Mith the 
salts. The first sort is what is called soft water, and ought always 
to be used ; the two latter sorts, and particularly the last, ought never 
to be employed in bleaching. The most common extraneous additions 
in our waters, which are the causes of their hardness, are the sulphate 
of lime and the sulphate of magnesia, together with the supercarbonate 
of lime. When soap is used with such waters, a double decomposi- 
tion takes place; the sulphuric acid of the selenite unites with the 
alkali of the soap, and forms sulphate of potass, or sulphate of soda, 
which remains in solution ; while the magnesia or the lime unites with 
the tallow, and forms an earthy soap, an insoluble compound which 
swims upon the surface of the water like curds. In this way, hard 
waters require much mure soap for any given puqiose than rain water, 
or waters which do not contain earthy salts. In washing linen, for 
example, it would require as much soap to produce a proper effect, as 
woulu supply a sufficient quantity of alkali and tallow for combining 
with the sulphuric acid, and the lime or the magnesia nearly to the 
point of saturation. The loss which would thus be sustained in ex- 
tensive works is obviously great, and demands the serious attention 
of the manufacturer. In the process also of boiling linen in alkaline 
leys, hard water produces great injury and waste of alkali; for the 
sulphuric or carbonic acid of the water combines with die alkalies, 
neutralizes them, and, consequently, renders the ley quite effete for 
the purposes of bleaching. 

The saline substances, then, which render water hard, must be 
either decomposed or neutralized at the expense of the alkali, before 
the effect intended can be produced ; and the bleacher may, in this 
manner, without being aware of it, lose whole tons of potash and sodf, 
Bot to mention the extra consumption of the expensive article, soap. 

In choosing a situation for a bleachfield, then, the very first circum- 
stance to be attended to is the quality of the waters. In some cases 
this may be known at once from the mineral products of the vicinity. 
In a lime district, for example, it may be inferred with considerable 
certainty, that the waters will hold, in solution, eitlier the sulphate or 
carbonate of lime. If water, again, runs through gravel, it is likely 
to be nearly pure and soft ; for the j^ravel acts as a natural filter, and 
separates all extraneous matter which does not exist in it in a state 
of chemical combination. It may be remarked, however, that water 
which holds the earths mechanically suspended, that is^ such as ap- 
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pears mudily, is somewhat less prejudicial than that which holds thera 
m solution. In the first case, they attach themselves but loosely to 
the stufl*; in the second, they are precipitated in a state of minute di- 
vision, and combining with the acids or the alkalies used in the seve- 
ral processes, they become intimately united with the cloth. TKe 
inexperienced should here be cautioned not to trust too much even to 
waters which appear soft, without subjecting them to chemical analy- 
sis ; for they may contain substances injunous in bleaching, though 
they do not curdle soap. This may particularly happen with regard 
to rivers running over calcareous strata, or through a district where 
lime is much used for the purposes of agriculture, in which case, the 
lime will be mechanically mixed with the water. Now, whenever 
cloth which has been washed in such water, is put into the souring 
vat, the lime which it will take up from the water, and which musrt: 
adhere to it, will instantly combine with the sulphuric acid and fornft 
an insoluble compound, which no subsequent process yet known cau 
entirely remove. Where no other waters can be had, fine calico 
bleaching for the purposes of printing can never be attained. An in- 
stance is given by Mr. Parkes, (Chem. Ess. IV. 163,) which sets this 
in a very strong point of view. In an extensive work for bleaching 
and printing calicoes in Scotland, the water of the river Don was 
used, but the process bein^ alwavs attended with uncertainty, the 
proprietors tried all the springs adjacent to the manufactory by che- 
mical analysis. A spring was thus discovered which required a less 
expenditure of alkali in the process, and improved the look of the 
finished goods. This water, although distant three miles, they con- 
veyed through pipes to the work, where it fell into a cistern contain- 
ing a thousand gallons, made with granite and Roman cement, and 
well puddled on the outside with clay. The cost of this water work 
was above jS£000, and yet the proprietors say that they have no cause 
to regret the expense. It is of importance in cases of this kind to 
ascertain how much water a pipe of a given calibre will deliver in a 
certain time ; because iron pipes, when not kept nearly full, oxidize 
on the inside and spoil the water, and, on the other hand, when not 
large enough, they are liable to burst. At the work on the Don, the 
oxidizing of the iron is prevented by stopping the circulation of the 
air ia the pipes by means of a stopcock. The reservoir is 50 feet lon^ 
30 feet wide, and only 10 feet deep. It was made so shallow for the 
purpose of exposing a large surface of water to the air, because the 
water passes previously over a bed of limestone, and contains, in con- 
sequence, some lime in solution,, which exposure to the sun and air 
precipitates by facilitating a combination of. the carbonic acid of the 
atmosphere with the lime. To prevent this precipitate from being 
disturbed by the rushing in of water from the pipe, a square wooden 
pipe, placed perpendicular to the reservoir, receives it and carries it 
to the bottom, where it is quietly distributed. The uppermost stra- 
tum of water, then, must alwajrs be the purest, and this only, b^ means 
of an ingenious contrivance, is what is used. The pipe which con- 
veys the water from the reservoir extends for a considerable length 
into it, and is fitted with a flexible leather joint, 13 inches long> and 
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also with a rose head, which always is kept near the surface by a 
large air ball of thin copper, capable of swimming one half above 
water. The leather tube is prevented from collapsing by means of 
copper rings. In making a. resei-voir for a bleaching work, it is of im- 
portance to remark that it should be lined with freestone, and not 
with brick, because most of the bricks of this country have the pro- 
perty of hardening water, which this stone has not. 

The same author gives us a similar instance, strongly illustrative of 
the importance of attending to waters for bleaching, but in which the 
contaminating substance was different. In the case in question, the 
bleaching waters ran through a coal field in Yorkshire, and the water 
from the pits decomposing the pyrites contained in the coal, disen- 
^ged the iron and the sulphur, and washed them into the stream. 
The water of the river (the Caldcr) was found to answer tolerably 
well, after heavy rains, on account of the diluted state of the coal 
waters ; but in summer, when .the weather is best for crofting, the 
goods were always stained and yellow. The bursting of a worn out 
coal pit in the vicinity, by pouring into the river a stream loaded with 
the results of decomposed pyrites, rendered the water totally unfit for 
bleaching. The proprietors, as in the former case, procured good 
water from a distance at a considerable expense. In consequence of 
which management, their consumption of soap has been so much di- 
minished, from the superior quality of the water, as to save them annu- 
ally the sum of £50 ; a very great saving in an establishment which 
is by no means extensive. Tne manufacturer should be earnestly 
entreated to examine carefully such waters as are supposed to be 
contaminated with iron, because if it exist in them in any consider- 
able proportion, it renders them very unfit for his use ; and consider- 
ing the universal diffusion of iron through the mineral kingdom, water 
can seldom be found wholly free from this mineral. In a trap country 
in particular, iron generally abounds, and we find accordingly, that 
the bleachers in the neighbourhood of Glasgow find the iron which 
comes from the basalt rocks very troublesome to manage. Moss 
waters also commonly contain a large proportion of iron solutions, 
especially after heavy rains. 



ENGLISH PATENTS. 

To Nicholas Hegesippe Maniolor, of Great Guilford Street^ 
Southwarkj in the County of Surrey^ Chemist^ for his Invention of 
a new Preparation of Tallow^ or other Fatty Substances, and the 
application thereof to the purposes of affording Light. 

This invention is a peculiar method of operating upon tallow, for 
the purpose of refining or purifying it, and which, wnen made into 
candles, afibrds a much more beautitul light, thail any other material 
hitherto used for thdt purpose. 

The patentee proposes to take raw fat, say about four hundred 
weight, and to boil it, with about ^teen gallons of water, in a close 
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vessel. A valve opening outwards, is to be inserted in the top of the 
boiler, and loaded, so as to resist an internal force of about fourteea 
pounds upon every square inch, that is a pressure of one atmosphere. 
The tallow having been boiled in this vessel for the space of about six 
hours, is then to be poured off and cooled to about 90 Farh. when it 
18 to be spread out in layers, not exceeding half an inch in thickness, 
upon woollen cloths of close texture, or upon felts, all of the same 
size. 

On the tallow becoming hard each layer is to be folded up, by turn- 
ing over the corners of its cloth or felt. These parcels are then to 
be piled one upon another, and pressed by a weight equal to about 
half a ton, placed upon the top of the pile. At the expiration of 
about one hour, an additional weight is to be applied, making the 
pressure now about one ton ; and in two hours time, this weight is to 
be* augmented to a ton and a half, in which state it is to remain for 
at least four hours, in a temperature of about 80°. 

The packets may now be removed, and the edges of the tallow- 
pared round, in order to take off those parts which have been imper- 
fectly pressed ; the cuttings from the edges are then to be placed on 
the middles of the cakes, and the whole packed up in the cloths or 
felts as before, and piled upon each other under an hydraulic press, 
which is to be progressively increased in force, so as to express all 
the remaining oily matter gradually out of the tallow. 

The cakes are now to be removed from their) envelope, and having 
l)ecome extremely brittle by the pressure, are to be broken up and 
re-melted in a vessel heated by steam, and to be incorporated with 
bees' wax or prepared linseed oil ; the proportional quantities of these 
materials are to be about one hundred weight of fat to twenty pounds 
of wax, which must be of the purest fine white quality ; if linseed oil 
be preferred it must have been previously concentrated by boiling, 
and brought to the consistency of turpentine, and then mixed in the 
proportion often pounds of the prepared oil to one hundred weight of 
the fat, but these proportions will depend upon the quality of the fat 
and of the oil. 

The proposed method of preparing the oil, is by heating it in an 
open vessel until it gives out an inflammable vapour. The gas evolved 
is then to be burnt as it rises, until the quantity of the oil becomes 
reduced to two thirds of its original volume ; it is then to be exposed 
to the action of the air for one month previously to using, and may be 
employed as above instead of bees' wax. 

These materials having been melted together by the heat of steam, 
as above directed, are then to be submitted for three or four days to 
the action of chlorine gas, for the purpose of bleaching, and to be fre- 
quently stirred up during the operation ; this is to be performed in a 
close vessel having glass windows for the admission of light into the 
interior. 

The tallow thus prepared is now to be boiled, in pure water, for the 
purpose of removing all odour that it might have retained, and a quan- 
tity of newly prepared animal charcoal introduced, in the proportion 
of about one tenth the weight of the fatty matter. These are to be 
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boiled together for 'the space of six hours, and afterwards filtered 
through woolen cloths, at a temperature of about 150°, when the pro- 
cess of preparation may be considered to be complete, and the mate* 
rial fit to be moulded into candles, which should be done at the lowest 
temperature that the fat will flow. 

The patentee proposes under some circumstances, instead of pre- 
paring the fat by boiling it in water, in the manner above described, 
to melt it in the ordinary way employed at {)resent, by tallow melters, 
and then to mix one part ot oil of turpentine with seven of tallow, 
after which the cakes are to be submittea to pressure as above directed. 

The turpentine expressed by this last mode of operating, may be 
recovered From the oily matters b^ distillation, and the residue of oil 
will be suitable for any of the ordinary purposes, of burning in lamps, 
making soap, or any other use to which animal oil has been commonly 
appropriated. — ^Enrolled, September, 18£6. 

[^London Journal of Arts andScimces, 



To John Masterman, of Old Broad Street^ in the City of London^ 
Gentleman^ for having Invented or found oiU an Improved method 
of Corking Bottles. 

The patentee proposes to press corks into the mouths of bottles by 
the force of a lever, instead of hammering them in by means of a 
mallet, as commonly practised to the great risk of breaking the glass. 
A machine for this purpose may be variously constructed, therefore 
no particular form' is prescribed. It should, however, consist of a 
bottom fixed rail, and upright standards, in the latter of which, the 
fulcrum of a lever is to be placed. Another rail is to be affixed to 
the standards, about one foot above the lower rail, and through this 
a conical hole is to be made to receive a conical funnel, inta which, 
the cork is to be introduced. 

A flat board is laid upon the bottom rail, for the bottle to stand 
upon, and thjs is afterwards raised by means of a wedge, until the 
mouth of the bottle fneets the under side of the funnel above men- 
tioned. A cork is then to be dropped into the funnel, which being 
widest at top, allows it to enter freely. The end of a plunger or rod, 
fitting the inside of the funnel, is then placed upon the top of the 
cork, and the rod being pressed down by^the lever before mentioned, 
the cork becomes compressed in its diameter, as it fiasses through the 
smaller part of the fui>nel, and is then forced into the mouth of the 
bottle, where expanding again by its natural elasticity, the liquid 
in the bottle is more perfectly ^cured air-tight, than by the ordinary 
mode of biting, or otherwise pressing the end of the cork, previously 
to introducing it into the bottle by hand. 

The patentee considers, that an apparatus consisting of such parts, 
as will eiTect the object above described, may be made in a variety of 
shapes, he therefore confines himself to no particular shape or con- 
struction, but claims particularly the conical funnel for compressing 
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the cork, and passing it into the bottle, and states, that any apparatus 
having such conical funnel applied for the above purpose, he shall 
consider to be an infringement of his patent right.— Enrolled, July, 
1825. [ib. 



To Enoch William Rudder, of Edgbaston, near Birmingham, in 
the County of Warwick, Cockfounder, for his Invention of certain 
Improvements on Cocks for Dratmng off Liquids » 

The patentee having observed, that very considerable inconveni- 
ence frequently arises m>m the plug of a liquor cock fitting too tightly 
into its socket, and that to prevent leakage, such fitting must be very 
accurately made, proposes as an improvement in the construction of 
cocks generally, te place a tube of cork round the plug, and to cause 
the elasticity of the cork to produce the air and water tight fitting, 
instead of iHinging the accurately ground surfaces of the metal plug, 
and its metal socket together, as is usually done. 

There may be several modes devised of coating the plugs of the 
cocks with cork ; one mode su^ested by the patentee, is to cut the 
cork to its cylindrical figure, nUing the socket, and then to bore the 
aperture for thfe plug, by means of a sharp cylindrical tool ; or the cork 
may be formed in a lathe, by turning against a sharp tool. It is pro- 
posed when these coatings ot cork are properly fitted, that they should 
be immersed in water and boiled in their sockets, having a plug within 
to keep the cork to its figure ; by which means, they will be made to 
fit more perfectly. 

This contrivance may be applied to cocks of almost every formtind 
kind, and therefore the patentee does not confine himself to any par- 
ticular shape, but claims the invention of coating the plugs or lining 
the sockets of cocks, with cork, as perfectly new. — ^Enrolled, July, 
1825. [lb. 



Specification of the Patent granted to Lewis Aubrey, of Two Waters, 
in the county of Herts, Engineer, for an improvement or improve- 
meats tit the web or wire for making paper* Dated July 4, 1826. 

I, the said Lewis Aubrey, do hereby declare, that the object of my . 
invention of an improvement, or improvements, in the web or wire for 
making paper, is to produce the large water mark on wove paper made 
on a machme working with endless wires or moulds, and which I ac- 
complish by my said improvement or improvements in the web or 
wire, as follows. The warp is to be put on the loom in the usual 
way, consisting of small wires, according to the number of holes to 
the inch, as may be required, without the large warp being applied, 
until the small spaces in the reed are filled, agreeably to the width 
wanted ; and when properly fixed at both ends, then a wooden or 
metal roller, about five inches diameter, and as long as the loom is 
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wide, is to be fixed, resting on two iron bearings, at the tail end of 
the loom, at a little distance below the bottom roller, not quite under 
the centre. This roller must have a groove in it, so as to take a 
wooden or metal strip, into which roller the same is to be fixed by 
screws ; and the said strip must also contain as many pegs of iron, 
steel, or other metal, as large water marks may be required in the 
sheet ci paper, standing about a quarter of an inch out of the roller, 
above the surface, and divided to answer the large divisions left ia 
the reed, from a quarter of an inch to one inch and upwards, at equal 
or unequal distances, as may be desired. The large warp is then to 
be placed on to each of the pegs, either circular or otherwise, round 
the five inch roller, until there be a sufficient length ; then each large 
warp (either circular or otherwise) is to be passed through the front 
harness, which should be very strrnig, and placed a little higher in the 
work than the small harness ; from thence they are to be passed threu^ 
laige divisions of the reed one by one successively. Large divisions 
are left in the reed, for the purpose of receiving the larse warp, and 
the ends made fast to a round iron rod, half an inch in diameter. I 
then place a metal roller to lay loose on the large warps, on ,a level 
with the bottom of the five inch roller; by which means, the whole of 
the large warps are made tight, equally with all the small warps* ' 
The weaving is tlwn to be done in the usual way by throwing, to suit 
the number of holes required; and by means of a strong harness^ 
standing higher than the small ones before described, the large warp 
is rendered flush with one surface of the wire, and projecting on the 
other surface. 

The size of the wire required, is governed by the number of hole 
work, as No. 8 warp intermixed with No. 15 or 16, when put to work, 
will show the large longitudinal water-mark lines, commonly seen ia 
laid paper. A warp may also be produced, consisting of wires the 
same size, with a weft of similar wires, with large ones inserted 
transversely at equal or unequal distances, whether circular or other- 
wise, so as to produce transversedly the large water-mark lines comr 
mon in laid paper. 

The wires may be made to any length and width used on machines, 
•r immlds, and of any metal used in wire weaving. 

[Refertory of Patent Inventions* 



Specification of the Patent granted to Edwajwd Hearii, cf St. Leonard, 
Shoreditchj in the county of ARddkseXj Chemist^ for a composition 
or congMiHions to be used for the purpose of washing in Sea and 
other water. Dated May 8, 18S6. 

I, THS said Edward Heard, do hereby declare that my compo- 
sition for rendering sea-water fit for washing, is thus performed. 
To a very concentrated solution of either of the alkalies, called soda 
and potash, I add an equal weight of any earthy base; but I give a 
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preference to, and usually employ, a native earth or earths called 
China clay, or porcelain earth. The alkaline solution and this earth 
being first well combined together, the mixture is then ground in a 
mill similar to what is used for grinding white lead in oil. This pro- 
duces a homogeneous thick paste, one pound of which is sufficient to 
soften four gallons of sea- water. 

Secondly. My composition for washing in fresh water, consists in 
chemically uniting either of the above-named alkalies of soda or pot- 
ash, with any resinous base; but for cheapness and suitability, I prefer 
for this purpose common rosin. 

Any given weight of this substance may be boiled with the alkaline 
solution in a caustic state, until it is brought to a very thick pasty 
t:onsistence, entirely soluble in water, when it is in a fit state for use, 
•and m&y be employed as soft soap usually is, for the ordinary purposes 
of washing and scouring. 

Remarks by the Patentee. 

It has long been considered a desideratum to render sea-water 
available for the purposes of washing. Several attempts have conse- 
quently been marie at various times to effect this object, but they have 
uniformly /oiYcrf from errors in principle. 

Instead of originating an inquiry into the catises which prevent soap 
irom washing in sea-water^ these attempts have invariably been di- 
rected to the fabrication of soaps^ which should at once answer the 
purpose, without any preliminary treatment of the water. 

The futility of these efforts clearly betray the absence of all chemi- 
cal science in the pursuit. 

My researches, which began above twelve years ago, were, however, 
differently conducted. 

They commenced with an analysis of the constituents of sea-water^ 
ihe nature and quantity of its saline parts were accurately determined, 
and this Jirst step, naturally developed the means j^st adapted, for 
rendering sea-water fit for washing. 

The presence of the earthy salts called muriates of lime and mag- 
nesia were found to offer the chirf obstacles : — ^they necessarily de- 
compose soap from the superior affinity of their adds for the alkali of 
the latter. 

Thus then, as a quantity of soap must in the first instance be 
destroyed to afford a sufficient supply of alkali to neutralize these 
acids (liberating at the same time the fatty base of the soap which 
attaches to the linen, and thereby increases the difficulty of washing,) 
it became obvious, that the proper mode of proceeding was to decom- 
pose these earthy ssAtaj preparatory to the use of soap. 

An alkaline solution of a certain specific gravity was then prepared, 
and added to a known quantity of sea-water, until saturation took 
place. The qutmtitylof this re-agent sufficient for a gaUonj was thus 
correctly ascertained; and on every trial, it always produced similar 
results. 

On its introduction into the service of the-royal nayy, it was hailed 
as a most useful discovery, conferring an important benefit on the 
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seaman^and affording great facility to the maintainance of cleanliness 
on ship-board, so essential to health ! but unfortunately the sMe or 
form in which this re-agent was then prepared and confided to the 
care of seamen (who are ever fearless of danger, and too often neglect 
the precautions given to avert it) occasioned some accidents, wliich 
ultimately led to its disuse. 

The alkaline solution in a caustic and very concentrated state was 
liable to be spilled^ and falling on wounds or cuts, would, of course, 
create pain and excoriation ; some fewAiccurrences of this nature soon 
operated to lessen its utility in the estimation of one of the Govern- 
ment Boards, and its liirther supply was ordered to be discontinued. 

Though deeply disappointed, my efforts were nevertheless unre- 
mitted, to free the application from every objection. During the 
course of very harassing investi^tions, I learnt that one of the usual 
processes in washing on board of ship, consists in the use of urine and 
pipe clay, which latter they scrub with a brush on the surface of the 
linen, a!nd finally rinse in the surrounding sea- water. 

To supersede a practice so odious, so filthy, and al toother so in-* 
adequate to the purpose, I conceived the idea of employing an earthy 
base more saponaceous than pipe clay, which, while it should act as a 
detergent, might at the same time become a useful vehicle for the 
absorption of the alkaline solution, and form therewith a paste in a 
tan^ble state, safe to handle, easy of measurement, and readily dif- 
fusible in sea-water. 

The process described in the specification above, prepares the com- 
position on this principle, and completely answers the intended pur- 
pose. 

On the admixture of this paste, with its diie proportion of sea-water, 
a thick cloudiness is perceptible, arising partly from the earthy base 
of the composition, and partly from the liberation of the earths of lime 
and magnesia, constituents of the muriates. These, in a state of 
mixture, are suffered to subside, and the clear water afterwards sepa- 
rated either by a syphon, decantation, or filtration, as happens to be 
most convenient. The earthy deposit may then be more efficaciously 
employed than pipe-clay , in all cases where the latter had formerly 
been used; and the clear sea-water may be advanta^ously applied 
for the removal of these earths, should any adhere to the clothes, and 
for finishing the wash ^ with soap^ in the way usually practised by 
laundresses. Should facilities exist for the purpose, the sea-water 
i¥onld answer best if previously heated, the precipitation of the earths 
would be accelerated, and the operations more effectual and expe- 
ditious; but under every possible disadvantage, cold sea-water may 
still be successfully used. 

Passengers and others proceeding on long voyages, whose garments 
are usually of a finer quality than those of common sailors, should 
only use the dear sea-water, and reject the sediment as inapplicable 
to their wants ; this will enable them to perform a wash with as much 
neatness and effect as is done on land ; and they may rest assured, 
that the apprehensions hitherto entertained of catching cold from the 
dampness of linen washed in aea-water. are quite groundless in this 
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instance; for the earthy salts, so attractive of moisture in their naturci, 
state, beine decomposed and separated, can no longer produce such 
effects, ana the salts which actually do remain in solution, possess no 
such deliqueseent property. 

The second object of the patent is a composition for washing in 
/rc*A-water. 

The resin here employed as its base, has, it is true, been used be- 
fore, though in a very limited proportion (perhaps from an eighth to a 
sixteenth part) in combination with fats and oils to compose a soap, 
known in commerce as yellow soap ; but it has always been confined 
to this description of soap, and never before formed into a binary 
compound, to the entire exclusion of all fats or oils in the composition. 
Soap^ in fact, may be defined to be a ternary compound, consisting 
oifat or ot^ an alkali, and water; any substance added to these, is 
oniy extraneous, and put in either with a view of adulteration, or to 
give a particular character or quality to the soap; the above resinous 
compound, therefore, cannot possibly come under the designation of 
soap, differing so essentially as it does in its constitution and appear- 
ance ; it nevertheless possesses properties in common with soap, such 
as perfect solubility in water, and even a greater degree of detergency* 

This latter quality and its low price must particularly recommend 
it to the consideration of those whose consumption of soap is extensive; 
and in all cases where economy becomes an object. \j^. 



On cheap and easy methods of preventing Houses from taking fire, and 
on the necessity of establishing regtdations to enjoin the adoption of 
some means of this nature in the Metropolis. By Mr. J. W« Bos- 
well. 

[from THB BXPBRTOllT OF PA.TEXT INYETTTIOXS.] 

Few situations can be conceived more horrible than that of a family 
in the upper part of a house on fire, having the staircase in flames, 
waiting for the tardy assistance of ladders, and expecting every instant 
to fall a prey to the devouring^ element. Yet how often families have 
been exposed to similar suffenngs of late in this city, and to what is 
much worse, the dreadful reality of some of their nearest and dear- 
est connexions having actually thus perished in tortures too shocking 
for contemplation, we have only to run over the public registers oT 
intelligence for the last year to convince ourselves. 

In my small circle of acquaintance, I know a gentleman who lost 
his only son in this manner, who was a very amiable, clever, sensible 
young man ; and a lady, whose uncle and his whole family, (consisting 
of his wife, near her lying in, two daughters, one thirteen years of a^, 
the other seven, and a son nine years old,) suffered a similar fate, with 
some aggravating circumstances ; for the father, finding he could not 
save his family, rushed into the flames^ perish along with them : and 
probably there are now many persons here, who could produce exam- 
ples as sad as these I have mentioned; and some who could authenti*^ 
cate facts still more distressing. 
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Yet, sensible as we all are of the shocking nature of these cii:cum- 
stances, we soon forget them, and do not carrj home to ourselves the 
appalling truth, of our being all continually liable to a similar fate; we 
look on this with a torpor triily astonishing; and while we interest 
ourselves, and make large subscriptions to avert the sufferings of 
pe^tple removed half the globe from us, view with indifference dangers 
of such magnitude to every thing we hold valuable, and take not a 
single step to prevent them, no more than if they were the result of 
inevitable fatality ; which is so far from being the case, that it is from 
the want of attention alone of those, who have the power to regulate 
the construction of our buildings, that so much risk, and so many 
suffering arise. 

We pity the infatuation of those who reside on the sides* of volcanoes^ 
exposed to the overflowings of lava, the overwhelming of ashes, and 
discharges of stones, by which whole cities have heretofore perished ; 
and yet are quite at our ease in situations nearly as bad. Every one 
knows what a large portion of London was formerly destroyed by a 
single fire, and the devastations before-mentioned of that element last 
year in various parts of the metropolis (some of which were to a very 
large extent) are still fresh in the memory of all. In other countries 
the same has happened in a remarkable manner. The city of Lyons 
in France was at a remote period totally destroyed by an accidental 
conflagration, and a remarkable expression of Seneca relative to this 
event is often quoted, which imports that between a city in a flourish- 
ing state and one totally desolated, the space of a sinele night alone 
intervened. But while the conflagrations of London have produced 
no change of consequence in the construction of the houses to lessen 
the risk from fire, what Lyons has suffered in this respect seems to 
have had a direct contrary effect; for at )»*esent the houses in it in 
general are built admirably secure against this tremendous danger ; it 
IS true that, in Paris, and many ether cities and towns in France, 
somewhat of the same care is to be observed, but there it is eminently 
conspicuous from their stair-cases as well as their floors being fire- 
proof. 

It mivht be thought that to secure houses in this manner, would be 
extremely difficult, and attended with enormous expense, from its not 
being attempted in this country ; but this is by no means the case ; 
on the contrary, the means are simple and easily executed, and tlie 
expense, taking every thing into account, sometimes less than in 
our mode of building: a few lines will serve to prove this. 
Throughout France, as far as I have heard, the method which they 
use in the two cities mentioned, in laying the floors of their houses, is 
followed ; there^ after fixing in the beams and rafters, they first nail 
on over the latter, coarse rough boards, and then cover the whole, some 
inches thick, with plaster, over which again they lay tiles, mostly of 
a hexagonal form, and about six inches across, ancl often smaller. 
Square tiles are only used for kitchens and passages, and sometimes 
thin slabs of stone are laid in the better apartments ; and even where 
the parquet floors are used, the plaster is never omitted, so that even 
if one of the thin walnut pannels of the parquet should be burned by 



Digitized by 



Google 



168 THE FRANKLIN JOURNAL AND 

accidenty the fire cannot penetrate to the joists, or spread laterally 
from want of air from below. I believe the coat of plaster in the floor 
h never less than five or six inches thick. I have seen it of nine 
inches in thickness in the upper floor of a building in the Fauxbourg 
du St. Marcel, in Paris, which was formerly a convent of Carmelites, 
and is now a manufactory, where I had an opportunity to measure it, 
in an aperture newly made through an upper floor, for the passage of 
the revolving leather bands of some macninery. 

It may be easily conceived what security floors formed in this man- 
ner give against fire ; and in fact, it is so great, that, on all those 
covered with tiles, or with stone slabs, fires mi^ht be made in the 
middle of the rooms without any danger; which indeed, is often put 
to the proof, for that is the place where the lower classes generally 
fix the iron stoves, or those made of tiles, which have come so mucn 
into use there of late years ; and as some of this class occppy the up^ 
per parts of houses, where the first nobility reside, this and the very 
careless habits of the >Frenoh in general, respecting fire, would often 
produce fatal accidents, that could not be buried in obscurity, if not 
counteracted by the effect mentioned, of the thick plaster coating 
under the tiled surface of their floors. 

In Paris, several of the staircases of the better houses are of stone, 
and in the other houses they are made of a frame- work of wood, in- 
termixed with bricks and plaster, and covered with tiles ; which af- 
fords a good defence against fire, though inferior to the stone, as is fre- 
quently tried by the Portieres^ whose favourite place for establishing 
their nmrmites to make their soup, is close to the staircases below, 
or on the landing places. But in Lyons, stone stairs are almost uni- 
versal, and the security from fire, oi this important means of commu- 
nication, made proportionally greater; here much ingenuity is often 
displayed in their structure, and particularly in the smaller houses 
lately built, united to great«simplicity of design, and the most efficient 
stability. The walls also of the houses, both in Paris and Lyons, are 
in general built with much more strength and solidity than ours. So 
that after experiencing for some time the great security against fire 
which houses built in this manner aflbrd, on returning home to our 
deal floors, wooden staircases, and partitions of wainscot, or of lath 
and plaster, our houses seem like so many funeral piles of the ancients, 
only waiting for the application of the torch, or the casual fall of a 
candle, to burst into flames, and consume the inhabitants. 

In attributing the security of the French houses from fire to the 
thick coat of plaster, which forms the basis of their floors, my ob- 
servations are confirmed by the experiments of Lord Charles Mahon 
on this subject, as published in the Philosophical Transactions for 1778, 
p. 884. He preserved buildings from taking fire from fuel purposely 
kindled to prove theui, by surrounding the joists of the noor with 
plaster, or filling up with it the intervals between them, having first 
had slips nailed along the sides of the joists, and short laths laid across 
over the slips to support the bed of plaster. I have seen in some of 
the houses newly erected in Paris and in Lyons, circumstances, which 
led me to suppose, that the plaster of their floors was sometimes sup- 
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ported in a manner somewhat similar; for in several of them I have 
observed battons nearly an inch in thickness, nailed beneath the joists 
of the floors with nails full as long as our twelve-pennj nails, instead 
of the common ceiling laths, before any boards whatsoever were laid 
over the joists ; which I concluded could be for no other purpose but 
to support beds of plaster between the joists, so as to dispense with 
boards entirely, which the nature of their plaster would very well 
enable them to do ; for being made from gypsum, which is the common 
material of the country, it swells so much in setting as to occasion a 
strong lateral adhesion to the sides of the joists, which, in addition to 
the support of the battons, and of the coat of plaster above the joists^ 
might very well support the fioorins tiles, and any common weight 
likely to be laid on tnem; besides which, their dry plaster in a mass, 
as they prepare it, is nearl;^ as firm and solid as our Bath stone, and 
will sustain very heavy wei^ts before it will break. 

Custom and fashion are with us like the imaginary gods of the 
heathens ; and although we do not build temples to uem, yet we cease 
not to sacrifice hunian victims to their power. To point out the folly 
of continuing to make bumt-ofTerings to custom, by persevering in 
building houses so liable to combustion, and to request some attention 
to, and calculation of, the numbers who have perished in flames through 
this usage, might be thought sufficient to obtain some relaxation in its 
continuance, or at least render matters so trivial in comparison as the 
colour of a floor, of no moment whatsoever : but too much experienced 
in the power of this false divinity, not to know what weight this small 
matter would, from its influence, be made to obtain, I am happ^r in 
bein^ able to point out a means of obviating objections on this point; 
and in so far helping to render more secure the lives even of those, 
who would sooner nsk them than use red tiled floors in their cham- 
bers (though tiles shaped as in France, painted, and kept bright by 
wax, are far from having a disagreeable appearance ;) and who, though 
it is obvious that they could be easily covered by carpets, would con- 
tinue to reject tliem. 

Chance threw in my way in Paris a spacious handsome saloon, 
which for a considerable time I thought was floored with parquet, (or 
squares of pannelled, or inlaid work, composed of short narrow pieces 
of walnut-wood ;) the addition of a laree carpet, which is very unusual 
there, helped to keep up the mistake ; out a bolt having to be put into 
the floor at the bottom of one of the double doors, the workmen in 
fixing it, made a cavity in the floor, which showed at once that it 
consisted solely of plaster, or ^psum, painted over, but so well paint* 
ed, as to deceive on a casual inspection. 

The application which might be made of this circumstance here, 
struck me forcibly at the time, and appears so obvious, that I think I 
may now fairly demand of the most rigid votary of custom or fashion, 
wiUiout much risk of an effectual reply, if they had the floors of their 
chambers prepared with gypsum plaster in this manner, and painted 
so as to imitate the grain, colour, and interstices of deal boards, not 
even forgetting heads of nails, (which the talents exhibited on numerous 
hall doors, prove tjbat we have many artists capable of executing,) and 
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if all were well covered with the usual allowance of carpeting) whe- 
ther the risk of being convicted of deviating from the actual deal 
boards, by some friend with a microscope, would not be amply com- 
pensated by the safety to their families and property, which siicn floors 
til us prepared would occasion ? 

This last method of preparing floors, in addition to the advantages 
mentioned, would also most probably cost less, than deal floors, par- 
ticularly if the builder prepared his own gypsum from the rough blocks ^ 
landed on the wharves, as he ought to do in this case ; and, in some 

Carts of this country, this is so well known, that plaster floors have 
cen used there as a matter of economy, longer than I can at present 
state ; but I can well recollect that I saw plaster floors in upper rooms 
near Uttoxeter, many years ago, and understood then that it was a 
practice of ancient date ; the plaster is of a gray colour there, and 
only used for bed rooms ; but even this sort, if painted as I have men- 
tioned, might serve for the best rooms in the house; at any rate gyp- 
sum, which forms a perfectly white plaster, is to be had in abundance 
in various parts of Great Bntain, and in the North of Ireland, so that 
the use of the other sort is not a matter of importance, but only as a 
local convenience. The substance of which the gray plaster floors 
were made, was found in the neighbourhood, and was said to be of 
the nature of gypsum ; but from its colour, I rather suspect it to have 
been what coal viewers call clunch^ which consists principally of clay> 
bituminous matter, silex, and iron ; and which, when prepared by 
calcination and pulverization, is asserted by good authority, to afiford 
a water proof cement, equal, if not superior, to Roman cement. 

It should also be noted, that if tiles should be preferred for floors^ 
it is not indispensable that they should be red ; white tiles could easily 
be procured from the potteries, or thin slabs of Portland stone might 
be used for the same purpose, where a little additional cost was not 
an object ; and for houses of men of large prdperty, we have ample 
means of producing the most beautiful floors conceivable, by reviving 
the tasselated floors of the ancients, which only require a demand, to 
be produced in equal beauty with their best specimens, the mediod of 
making them being perfectly well known, ai/a, in some respects, still 
practised in Italy. 

Floors of the description mentioned might be objected to for their 
being cold to the feet in winter, but on this point I can speak jfrom 
experience, having used in France floors of tiles, of stone slabs, of 
painted gypsum plaster, and of walnut parquet, and can answer for it, 
that through a good carpet the cold of tne three first was in no degree 
more perceptible than that of the last, which being of wood, could be 
little if at ail different from our deal floors in this respect, while they 
all had the advantage of being impervious to air, which sometimes 
passes very disagreeably through the chinks of our floors; andalso that 
of intercepting all noises from the other apartments, which they sepa- 
rate from that occupied. 

[t9 B£ C0NT2irU£9.] 
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Messrs;* Derosns on ihe use of Alcohol for purifying and refining 

Sugar. 

The process usually employed for refining rough sugars, requires^ 
the use of a considerable quantity of lime water, and bullocks' blood. 
The refiners have been uncertain of the proper proportions to be used, 
being generally unacquainted jvith the action ot the first, and with the 
ill effects resulting from too great an addition of the second. The 
chemical effect of the compound is unknown to refiners generally. In 
the process all is uncertain ; the heat necessary to be employed alters 
the quality of the material, and the boiling of the sirop increases the 
inconvenience, which becomes more perceptible in proportion as the 
substance is drained off, for it not uncommonly happens that a gas is 
disengaged during the process, which is inflammable upon the approach 
of a light. 

In tne process we hav^ adopted, the raw sugar is purified without 
the use of heat or of any destructive agent, such as lime water, or bul- 
locks' blood ; of which the principles on which they act are compli- 
cated^ various and uncertain in their application. We substitute for 
the means commonly employed, the use of one agent alone, the action 
of which is well ascertained ; this agent is alcohol, a spirit obtained 
by distillation of wine or grain, or whatever is susceptible of spirituous 
fermentation ; the alcohol obtained from any of these being exactly the 
same in its chemical properties: we employ this agent in the following 
manner : 

tjpon a given quantity of the raw sugar we pour a certain quantity 
of well rectified alcohol at from 32° to 34° of the areometer of 
Baum6,* we shake the two substances, and then leave them for some 
hours to digest^ repeating the agitation from time to time, after which, 
the alcohol is slowly poured off from the sugar which is not dissolved ; 
this manipulation is repeated till the last portions of the alcohol are not 
sensibly coloured. This process is founded on the principle, that 
alcohol possesses the property of dissolving when cold, only the mo- 
lasses, which the raw sugar contains, and not acting upon the crys- 
tallized sugar, thus separating completely all the parts of the raw 
sagar which are not capable of being crystallized ; these parts are 
composed of a substance lighter than the sugar, and soluble in water, 
and in alcohol ; they contain a feculent substance, as well as the mo- 
lasses, tliis is probably what has required the use of the lime water, 
and bullocks' blood, to effect its complete separation ; it is, however, 
by the alcohol easily held in separation from the sugar, which pre- 
cipitates itself to the bottom of the vessel, under the appearance of a 
white sand. The sugar being well drained and dried by a very gentle 
heat, or in the open air, has the appearance and the taste of the fine 
Martinique and Havanna sugars, and possesses a degree of dryness sel- 
dom to be met with in these, with very little colour; when it is wished 
to make it remarkably fine, it is dissolved (after being drained, but 
not entirely dry,) in the requisite quantity of water heated in a covered 
vessel, in order to draw from it by distillation the small portion of alco- 

• Specific ^avity .847 to .856. 
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hol which it retains. This new process is much more expeditious than 
the old, as in less than twentj-four hours, we obtain a result, which 
used to require a much greater time ; we employ no combustible, and 
greatly diminish the labour required. The alcdnol employed for this 
purpose is not lost; that portion of it which is the most highly coloured, 
IS immediately distilled, and gives for residue a molasses or sugared 
substance, not crystallizable, to be preferred for flavour, purity and 
clearness, to that which comes from the refiners. The other portions 
of the alcohol are made use of for the first washings of the new raw 
sugar till it becomes saturated with molasses. By the use of the alco- 
hol the finest kind of lump sugar may be obtained in less than a month, 
and in much less time a powdered sugar of superior whiteness. The 
quantity of alcohol to be employed varies with circumstances, but 
generally approaches to the weight of the sugar. 

[^Londpn Journal of Arts^ fyc* 



A new lAthographic Waah^ by M. Engellman. 

It is still to be regretted that the means of giving effect to the 
delicate parts of designs, executed in Lithography, such as the clouds, 
the reflection of light, and the distances of landscape, remain to be 
discovered ; we are therefore compelled to confine ourselves to the 
most simple touches, or incur the nsk of rendering the parts too heavy 
or too black, in the absence of half-tints, so essential to the harmony 
of the design. M. Engellman has rendered the most essential service 
to the art by his lithographic wash, of which he has already made the 
most happy application, in the fine collection of monuments of ancient 
France, by M. M. Taylor, de Cailleux, and Charles Nodier, combin- 
ing the advantages of a rapid and easy expedition, with that of afford- 
ing to the artist a distinct view of the effect of the tints as they are 
produced. We give the details of the process as it is described in 
t&e eleventh volume of the Brevets of Invention. 

Composition of the Ink. 

Put into a metal vessel, four parts of virgin wax, two parts of tal- 
low, two parts of dry soap, melt the mixture, stirring it frequently, 
till it becomes of an inflammable temperature, then throw in three 
parts of gum lac, and one part of water, saturated with salt, when the 
scum has ceased to appear on the surface, mix in one part of lamp- 
black, the lightest possible, of the quality made at Paris, adding after- 
wards four parts ot common printer's ink, let the mass cool, tnen for 
the facility of use, make it into sticks of about an inch and a half in 
thickness. > 

Composition of the Reserve. 

To three parts of water, in which gum arable has been dissolved in 
sufficient quantity to give it something of the consistence of oiJ, add 
one part oi ox gall, and as much yermUion as to give a deep colour to 
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the mixture^ so as to distinguish easily the wofk upon the stone. 
Every other colour produces the same effect, but the vermilion ap- 
pears preferable on account of the brightness which makes it come 
out of the black, which sometimes covers it too strongly. 

Design upon Stone. 

To prepare the stone for the lithc^raphic wash, it is necessary to 
give to it the finest grain possible, and the most ec|ual surface, rub the 
wrong side of the paper with blood stone, following the strokes with 
a blunted point, this operation finished, cover the margin of the stone, 
and generally all the parts which should remain white, with the reserve 
before described ; this colour ou^ht to be sufficiently fluid to admit 
of the finest lines being made with the pencil, then pour some drops 
of the essence of turpentine upon the stone, rubbing the surface 
with a stick of the ink, the composition of which has been described, 
continuing this till the li(|uid ink which has been formed by this ope- 
ration, becomes of a consistence fit for use, which can only be ascer- 
tained by experiment, then char^ a bail such as is used by print- 
ers, covered with white leather, it is convenient to have several of 
these of different dimensions for covering the various spaces. There 
should be very little colour upon the ball, as only the jutting out 
parts of the stone should receive the colour, the experiment should be 
first made upon a stone that has no design, when it produces the tone 
required, then beat as equally as possible the whole of the surface 
till it has acquired the lightest tint of which it is susceptible, then 
cover again with the reserve, the places judged to be sufficiently co- 
loured, and in diluting the ink, which may have dried during the 
operation, repeat the beating and thus produce a stronger tint, 
after which, cover and beat alternately, till the most vigorous tone 
is produced, then soak the whole of the stone in water, and rub it 
with a sponge. 

The reserve having formed an impenetrable bed for the colour, and 
prevented the places which had been covered from being too deeply 
chained with the black, it then dissolves, carrying off all the surplus 
of colour, which tiie ball had deposited, all the tones will then ap- 
pear corresponding with the design which has been traced with the 
reserve. Squeeze the sponge repeatedly and wash the stone, so that 
there may not remain the least vestige of the gum. If some parts of 
the design are considered to be not sufficiently coloured, the colouring 
and beating should be repeated till this object is effected; these 
operations finished, it may sometimes be necessary to retouch the de- 
sign with a crayon, or with lithographic ink, or to take away parts 
with the scraper, the stone is then prepared by passing over it, an 
acid spread with water in the same manner as an ordinary desia;n with 
a crayon, the printing is performed with the presses commonly used 
in lithographic work-shops. [lb. 
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On Improvements in Blowing Machines, and Chtpola Furnaces, f^ 
i^Iron-Founders. By Thomas Gill, Esq. 

We have been lately favoured by an intelligent friend, an iron- 
founder and engineer in the country, with the following particulars of 
his blowing-machine. Instead of the common bellows, he employs 
two square trunks, made of hard and well seasoned mahogany, and 
well rubbed over with black-lead. These trunks are each sixteen 
inches square, and have wooden pistons in them, which have slips of 
wood on each side, around them, made to spring out of grooves lightly 
packefi with cotton, so as to fit the interior of the trunks more accu- 
rately. These pistons are alternately actuated by means of opposite 
cranks, driven by the power of a horse, so as to make forty double 
strokes per minute; and the trunks deliver the air which they have 
received, through valves at their lower ends, opening inwardly, through 
two bent pipes fitted up with other valves, likewise opening inward^, 
into a middle equalizing chest, or reservoir, which is framed between 
the two trunks, and is of the same dimensions with them.. Upon the 
upper end of the chest, a circular expanding bag or receptacle formed 
oi leather, and of a conical shape, or widening upwards, is mounted, 
having a flat wooden top to it, and wooden hoops at regular distances 
apart, similar to the upper parts of the well known cylindrical leather 
bellows ; to the wooden top a round iron rod or stem is affixed, hang- 
ing downwards, and passing through holes made in two wooden bars, 
amxed across the upper and lower parts of the chest, to guide and 
steady the motion of tne leather receptacle, upwards and downwards. 
The top is loaded with about two hundred weight; and a stout helical 
spring IS afiixed to the lower end of the rod, which, in rising, presses 
against the lower bar, and in case of the horse starting suddenly, 
breaks the shock, and prevents mischief. A nozzle, two inches in 
diameter affixed below, in front of the receptacle, delivers the blast 
into the cupola furnaces. He thus produces a continual and nearly 
equable blast, of great efficacy in fusing his cast-iron, and infinitely 
superior to the sharp blast too frequently employed to the injury of 
the iron which it oxidates, and thus frequently reduces the best pig- 
iron to an equality with the inferior and lower priced kinds. Besides 
this serious evil, a too sharp blast cools the coke to blackness instead 
of exciting it, as a well regulated one does. 

Besides the usual cuppla furnaces, this intelligent engineer has 
adopted one of a much smaller size, and which is also mounted upon 
wheels, so as to be run from the bellows near to the moulds. It is 
six inches and a half only in its internal diameter, and he finds it ex- 
ceedingly convenient in quickly fusing small quantities of cast-iron, so 
little, even, as half a hundred weight at a time, when work is wanted 
in a hurry; he even thinks, that it might be advantageously substituted 
for the melting pots and wind furnaces, ordinarily employed in the 
small cast iron founding business, and with a great savmg in the ex- 
pense of fuel and melting pots. We have also been informed by an 
eminent irt)n-founder and engineer in town, that he has himself just 
had a cupola furpace lined^ of the diameter of seven inches only inside 
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At the basin ; although it widens above in a conical form, for the sake 
of holding more coke, it is not^ however, mounted upon wheels. 

In point of contrast with tfiese small cupola-furnaces, the last men- 
tioned engineer informs us, that he has lately heard from Glasgow, 
of cupola furnaces twelve feet high being introduced there, and which 
will contain at once, three separate charges of fuel and cast-iron ; 
namelj, one charge of iron melted, and ready to run out; another, in 
a great state of forwardness above it^ and the third only beginning to 
be heated. And that, as these charges are continually ronewed, not 
only a very great saving of time and fuel is thereby occasioned, but 
the quality of the iron is also greatly improved. There are two pairs 
Qf bellows employed to heat these furnaces ; but, instead of delivering 
Uie blast into one aperture only, as usual, they are placed so as to 
deliver it into two, made at right angles to each other, in the octangu- 
lar bases of the furnaces, so that the blast alternately crosses the la- 
sides of the furnaces in opposite directions. 

It is not a little singular, that both in town and country the iron- 
founders can find nothing better to line the interior of their cupola- 
furnaces with, than rom-drnt. Possibly the mixture of vegetable 
matters with the sand, gravel, clay, &c., which form the ordinary 
materials of roads, becoming carbonized by the heat, may tend to hin- 
der the fusion of the lining, as the mixture of coke^ grossly powdered 
witl^ Stourbridge clay, does the melting pots employed m cast-iron 
founding in the smalf way; (see vol. ii. p. 159. of this Journal.) 

We have been informed, that at another iron-foundry in the coun- 
try, which casts three tons a day on an average, the proprietors make 
it a practice to take down the lining of fire-bricks in their cupola-fur- 
naces every week, and for that purpose build them up with sand only. 

[ Technical Repository, ^ 



FOB THE TXAKKLIN JOURNAX. 

MECHANICAL JURISPUDENCE.— No. XIV. 

BY PETEB A. BROWNE, Esft. 
On the law of Patents for new and useful Inventions. 

ON THE PAYMENT OF THE PEES. 

On applying for a patent^ under the laws of the; United States, the 
first thing required is the payment of the expenses. The eleventh 
section of the act of Congress of 1793, declares, " that every inventor, 
before he presents his petition to the Secretary of State, signifying his 
desire of obtaining a patent, shall pay into the Treasury gSO, for which 
he shall take duplicate receipts ; one of which receipts he shall deliver 
to the Secretary ^f State, when he presents his petition: and the 
money thus paid shall be in full for the sundry services, to be p^r< 
formed in the ofiice of the Secretary of State, consequent on such pe- 
tition, and shall pass to the account of clerk hire in that office." 

Every one the least conversant with the subject of taking out pa- 
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i tents in foreign countries, will be struck with the smallness of the 

I sum required nj the Act of Congress. . 

I ' It wiii be observed, that the payment of the 930 is a prere(][uinte 

I to the presentation of the petition. Nevertheless, if the officer issues 

the letters without the monej being paid, the patent will not be tiiere- 

by invalidated. 

THE METHOD OF APPLYING FOR A PATENT. 

The method of applying for a patent is by a petition. In England, 
the petition is directed to the King. In tlie United States, it is ad- 
dressed to the Secretary of State, signifying a desire of obtaining an 
exclusive property in the invention, or discovery; and praying that & 
patent may be granted therefor. 

In Godson's law of patents, page 47, it is stated that there is no 
clause in the English Statute by which the subject can demand tk 
patent as a matter of right; that it is a free gift of the King, emana- 
ting from him as the patron of Arts and Sciences, and granted as a 
' gracious favour, at the humble request of a subject. 

In the United States, it is a coNSTrruTioNAL right, which the 
citizen may demand, and which the officers of government bare no 
power to withhold. 

The petition should state in clear and precise terms, the art, ma- 
chine, manufacture, or composition of matter, or the improvement, of 
which the petitioner claims to be the inventor. Many law suits would 
, be avoided if strict attention was paid to this suggestion. 

/ Ijet the applicant bear in mind, that the petition is the foundation 

of his claim ; that the letters patent, which issue in the manner herein- 
after stated, will describe his invention in his own language, as used 
in his petition. The Act of Congress says the letters patent shall 
issue, ^ reciting the allegations and suggestions of the said petition, 
and giving a short description of the said invention, or discovery .'^ 
This short description is copied from the petition. In the case of 
Boulton v. Bull, (so often referred to,) the patent was for ''anew 
invented method of using an old engine in a more beneficial manner 
than theretofore, by the mechanical employment of certain principles;'* 
and much time was spent, both at the bar, and on the bench, in en- 
deavouring to find out what it was that the patentee claimed to have 
invented. In several other instances which could be mentioned, a 
want of precision in stating whether the discovery claimed was of the 
^ . original machine, or onl v an improvement, has led to much useless 

litigation, and, in more tnan one instance, has endangered the paten* 
tees' rights. 

THE OATH OR AFFIRMATION. 

This petition sliould be accompanied by an oath, or affirmation, that 
the applicant doth verily believe, that he is the true inventor or dis- 
coverer of the art, machine, or improvement, for which he solicits a 
patent. This oath is a prerequisite, without which the patent ought 
not to issue. But the validity of tlie patent, if i^suedy does not at idl 
depend upon this oat/i> 
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In the case of Whittemore v. Cutter, 1 Gallison's reports, 429, 
an action was instituted for a breach of a patent right in a machines 
- for making of cotton and wool cards. One objection taken was, that 
the oath made by the inventor, <lid not conform to the Act of Congress.^ 
Judge Story observed, " the statute recjuires that the patentee shall* 
swear ^that he is the true inventor or discoverer' of the art, machine, 
or improvement.' The oath taken by Whittemore was, that he was 
the true inventory or improver^ of the machine." The taking of the 
oath was but a prerequisite to the granting of the patent, and in no 
degree essential to its validity. It might as well have been contended, 
that the patent was void, unless the thirty dollars required by the Uth 
section of the act, had been previously paid. Nevertheless, it is ne- 
cessarv to be very careful in drawing up this oath; for, the next rule 
to be laid down relative to the affidavit is, that. 

Where the words of the patent or specification, are doubtful as to tM 
subject of the grants the affidavit may be resorted to, in aid of the con- 
struction. 

This was decided in the case of Pettibonc v. Derringer, by Judge 
, Washington. The patent was for ** a new and useful improvement 
in musket, pistol and rifle barrels, by an auger called the spiral groove, 
or twisted screw auger." The specification stated that " me invention 
consisted in the manner of making the auger, or the particular form 
or construction of the same, as also the mode of application." The 
affidavit stated that ** he (the applicant) verily believed that he was 
the first inventor of the improved method of making augers, or bits, 
for boring musket, pistol, and rifle barrels, as above described." 
Judge Washington remarked, that whether the want of an affidavit 
will avoid the patent, or will in all cases confine the patent to the 
invention stated in it, as the defendant's counsel have contended, are 
questions which need not be decided in this case ; but there can be no 
doubt that when the construction of the. patent and specification as to 
the subject of the grant is doubtftd^ the affidavit, if more precise, may 
be resorted to for explanation* and to remove ambiguity. It would 
seem to be particularly proper to do so, for restraining general ex- 
pressions in the specification ; as the oath required to be taken by the 
Act of Congress is, that the inventor does verily believe that he is the 
true inventor of the art, machine, or improvement, for whi(;h he so- 
licits a patent. 

4. If the applicant be a resident Alien^ he is required, by the 1st 
section of the Act of Congress of the 17th of April, 1800, to swear, 
or affirm, ^' that such invention, art or discovery, hath not, to the best 
of his knowledge or belief, been known, or used, either in this, or any 
foreign country." 

OF THE SPECIFICATION OR DESCRIPTION. 

The next thing required by the Act of Congress is^the description^ 
or, as it is generally called, the specification ; the words are these, 
^ and shall deliver a written desi^ription of his invention, and of the 
manner of using, or process of compounding the same, in such full^ 
clear, and exact terms, as to distinguish the same from all other things 

Vol. III.— No. 3,— Mahqh, IS^r. 23 
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before known, and to enable any person skilled in the art or science^ 
of which it is a branch, or with which it is most nearly connected, to 
make, compound, and use the same. And in the case of any machine, 
he shall fully explain the principle, and the several modes, in which 
he has contemplated the application of that principle, or character, by 
which it may be distinguished from other inventions." 

There is nothing in the statute of Jam'es which reauires any speci- 
fication, and for about a century after the passing of tne act, none wa8 
required; but a clause or proviso is now generally inserted in the 
British patents ; that is, ^ if the patentee shall not, within a stated 
. time, particularly describe and ascertain the nature of the said in- 
vention, and in what manner the same is to be performed, by an 
instrument of writing under his hand and seal, and cause the same to 
be enrolled in the Court of Chancery, then they shall become void.'* 
See Harmar v. Playne, 11 East. rep. 101. 

To pursue the order laid down in the Act of Congress, the applicant 
must first give a description of his invention^ The public having a 
right to know, in precise terms, what it is that the applicant claims 
to have invented. 

In M'Farlane v. Price, 1 Starkie's reports, 199, which was an action 
for infringing a patent for certain improvements in making umbrellas 
and parasols. Lord Ellenborough saia, ^^ the patentee in his specifica- 
tion, ought to inform the person who consults it, what is new and 
what is old. He should say, my improvement consists in this^ describ- 
ing it by words, if he can," &c. 

And m Lowell v. Lewis, 1 Mason's reports, 167, Story, Justice, 
says, " I accede at once to the doctrine of the authority which has 
been cited (alluding to the above case) that the patentee is bound to 
describe, in full and exact terms, in what his invention consists.^^ 

It would appear also that the specification should agree with the 
patent; which, as before shown, accords with the petition; and there- 
fore it may be laid down as a rule, that the specification must agree 
with the petition. 

Lord Cochrane obtained a patent for "a method, or methods, of 
more completely lighting cities, towns, and villages." The specifica- 
tion described certain improvements upon street lamps. Mr. Justice 
Blanc said, " I think this patent cannot be supported : it is in substance, 
a patent for an improvement in street lamps, and should have been 
so taken." Cochrane v. Smethurst, 1 Starkie^s reports, 205. This 
case is quoted in 1 Mason's reports, 476, and approved by Judge 
Story. 

A patent for an improved machine^ must show precisely , in the sped-' 
fication^ in what the improvement consists. 

In^the above mentioned case of Lowell v. Lewis, 1 Mason's reports,' 
188, Judge Story, to what is before quoted, adds, "and if it be for 
an improvement only^ upon an existing machine, he should distinguish 
what is new^ and what is old^ in his specification, so that it may dearly 
appear for what the patent is granted." 

In making this description no part of the invention must beomitted^ 
the whole must be described, fhis is laid down in Buller's, N. P. [77.] 
« If the specification be, in any part ofit^ materially false or defective, 
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the patent is ap:ainst law, and cannot be supported;" and again, ^^if 
any one part of the invention be not sufficiently described, the patent 
is void." 

In the next place, the Act of Congress requires, that a description 
be given of the manner oftmng^ or process of compounding the in- 
vention. In so doing the patentee must be careful not to omit any 
thing that is useful in the operation. 

A patent was granted for makins steel trusses, and it appeared that 
the patentee, in tempering the steel, rubbed it with tallow, which was 
of some use in the operation, and because this was omitted, the speci- 
fication was held to be insufficient, and the patent was avoided. Li- 
ardet v, Johnson, cited bj Mr. Justice Bulfer in Turner v. Winter, 
1 Term Reports, 602. 

In like manner, the patentee must be on his guard not to insert in 
his specification unnecessary ingredients^ which will not answer the 
purpose. 

Turner obtained a patent for producing a yellow colour for painting, 
for making white lead, and separating the mineral alkali from com- 
mon salt; all by one process. One of the ingredients directed to be 
used was minium, which, it was contended, would not answer the 
purpose. Buller, J. observed : — ^^ If he (the patentee) could only make 
it with two or three of the ingredients specified, and he has inserted 
others which will not answer the purpose, that will avoid the patent." 

Again : He must not conceal a more bmejicial mode of working the 
invention. It must be borne in mind, that the patentee makes a con- 
tract with the public, that in consideration of the protection affi)rded 
during the fourteen years, he will teach them the whole process ; any 
concealment, therefore, would be a fraud upon the public. 

W. Brown took out a patent for a machine, or machines, for the 
manufacture of bobbin-lace ; and it appeared upon the trial of an 
action brought by Bovill, his assignee, v. Moore, for a breach of this 
patent right, that the machinerjr used, was assisted by bending to- 
gether two of the teeth of the dividers, or making one lai^er than the 
rest, which was not described in the specification. Lord Chief Justice 
Gibbs remarked, ^^ that if W. Brown, since he obtained his patent, 
had discovered an improvement, effected by bending the teeth, or add- 
ing a larger tooth, he might apply that improvement, and his patent 
would not be affected by his usms his own machine in that improved 
state ; but if, at the time when he obtained his patent, he was ap- 
prized of this more beneficial mode of working, and did not, by his 
specification, communicate this more beneficim mode of working to 
the public, that would haves been a fraudulent concealment from the 
public, and would render his patent void. Bovill v. Moore, 2 Mar- 
shall's Reports, 211. 

In the same case, Sir Vicary Gibbs says, "there is another con- 
sideration respecting the specification, which is also a material one, 
and that is, whether the patentee has given a full specification of his 
invention, not only one that will en{u>le a workman to construct a 
machine answering to the patent, but one that will enable a workman 
to construct a machine answerable to the patent, to the egctent most 
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beneficial within the knowledge of the patentee at the time : for a^ 
patentee who has invented a machine useful to the public, and can 
construct it in one way more extensive in its benefits than in another, 
and states in his specification only that mo<le which would be least 
beneficial, reserving to himself the more beneficial mode of practising 
it, although he will have so far answered the patent, as to describe in 
his specification a machine to which the patent extends, yet he will 
not have satisfied the law by communicating to the public the most 
beneficial mode he was then possessed of, for exercising the privilege 
granted to him." 

In like manner, the patentee must by his specification put the public 
in possession of the cheapest method of constructing and using the in" 
vention and discovery, 

■ This principle was recognized by Mr, Justice Buller in Turner v. 
Winter, 1 Term reports, 602, he says, " so if he makes the article for 
which the patent is granted, with cheaper materials than those which 
he has enumerated, although the latter will answer the purpose equally 
well, the patent is void, because he does not put the public in possess- 
ion of his invention, or enable them to derive the same benefit which 
he himself does." 

It will be proper here to observe, that in laying down the foregoing 
rufes we have not taken at all into consideration the motives of the 
applicant, but have stated, generally, that if the specification be de- 
fective in any of the essential particulars before pointed out, that the 
letter^ patent are void. The reason is this ; the monopoly is granted 
upon an express condition that the patentee shall make such a nill dis- 
closure of his secret as will enable the public, after the expiration of 
the term of exclusive privilege, by a bare inspection of the specifica- 
tion, to make and use the invention or discovery, in as full and am- 
ple a manner as the patentee made and used it. Now if such a dis- 
closure be not made, the condition is broken^ the consideration fails, 
and the motives of the patentee are immaterial. This is in perfect 
accordance with the principles of the commcm law, and the decisions 
of the British courts upon the English statute. 

In the United States^ no defects or conceabnenf^ in a specification^ fvill 
avoid a patent^ unless it arise from an intention to deceive the public. 

This important distinction between the American and English law, 
depends upon the peculiar terms of the act of Congress; the words of 
the third secticm, ab(»ve quoted, being restrained by those of the sixth 
section, which are as follow : **that the defendant in any such action 
(an action brought lor infringement) shall be permitted to plead the 
general issue, and give, in evidence, this act, and any special matter, of 
which notice in writing may have been given to the plaintiff*, tending 
to prove that the specification does not contain the whole truth rela- 
tive to his discovery, or that it contains more than is necessary to 
produce the described effect, which concealment and addition shall 
fully appear to have been made^br the purpose of deceiving the public; 
or that the thing, thus secured by patent, was not originally discovered 
by the patentee, but had been in use, or had been described in some 
public work, anterior to the supposed discovery of the patentee; or 
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(hat he had surreptitiously obtained a patent for the discovery of an- 
other person : in either of which cases, judgment shall be rendered 
for the defendant, with costs, and the patent shall be declared void." 

In 1813, this point came before the Circuit Court of the United 
States for the 1st circuit, Whittemore v. Cutter, 1 Gallison's Reports, 
4£9. The plaintiff sued for a violation of his patent right for a ma- 
chine for the making of cotton and wool cards, and after a verdict for 
the defendant, upon a motion for a new trial, this was one of the 
grounds reviewea. Judge Storv uses the following langua^. "la 
order fully to understand the objection to this direction, it is neces- 
sary to adfvert to the third section of the act of 1793, which specifies 
the requisites to be complied with in procuring a patent, and the sixth 
section of the same act, which states certain defences, of which the 
defendant may avail himself to defeat the action, and to avoid the 
patent. The third section, among other thing;s, requires the party 
applying for a patent, to deliver a written descnption of his invention, 
and of the manner of using, or process of compounding the same, in 
such full, clear, and exact terms, as to distinguish the same from all 
other things before known, and to enable any person skilled in the 
art or science, of which it is a branch, or with which it is most inti- 
mately connected, to make, compound, and use the same ; and in the 
ease of any machine, he sliall fully explain the principle, and fhe 
several modes in which he has contemplated the application of that 
principle, or character, by which it may be distinguished from other 
inventions. The sixth section provides, among other things, that the 
defendant may give, in evidence, in his defence, that the specifica-' 
tion filed by the plaintift' does not contain the whole truth relative to 
his discovery, or that it contains more than is necessary to produce 
the described effect, which concealment or addition, shall fully appear 
to have been made /or the purpose of deceiving the public,^^ 

" It is very clear, that the 6th section does not enumerate aU the 
defences, of which the defendant may legally avail himself; for he 
may clearly give in evidence, that he never did the act attributed to 
him ; that the patentee is an alien not entitled under the act ; or, that 
he has a license or authority from the patentee. It is therefore argued, 
that if the specification be materially defective, or obscurely, or so 
loosely worded, that a skilful workman in that particular art, could 
not construct the machine, it is a good defence against the action, 
although no intentional deception has been practised* This is beyond 
all question, the doctrine of the common law; and it is founded 
in good reason ; for the monopoly is granted upon the express con- 
dition^ that the party shall make a full and explicit disclosure, so as 
to enable the public, at the expiration of his patent, to make and use 
the invention or improvement, in as ample and beneficial a manner. 
Its the patentee himself. If therefore, it be so obscure, loose, and 
imperfect, that this cannot be done, it is defrauding the public of all 
the consideration, upon ii^hich the monopoly is granted. And the 
motive of the party, whether innocent or othertmse^ becomes imma- 
tefialj because the public mischief remains the same. It is said, that 
the law is the same ia the United States, notwithstanding the word- 



Wgitized by 



Google 



182 THE FftANKLlN JOURNAL AND 

ing of the 6th section ; for there is a great distinction between a con- 
cealment of material parts, and a defective and ambiguous description 
of all the parts, and that in the latter case, although there may be no 
' intentional concealment, yet the patent may be avoided for uncertain- 
ty, as to the subject matter of it There is a considerable force in 
tne distinction, at first view ; and vet, upon more close consideration^ 
it will be difficult to support it. \Vhat is a defective description, but 
a concealment of some parts, necessary to be known, in order to pre- 
sent a complete view of the mechanism ? In the present case, the ma- 
terial defects were stated, among other thinss, to consist in a want of 
a specific description of the dimensions of tne component parts, and 
of the shapes and position of the various knobs. Were these a con- 
cealment of material parts, or a defective and ambiguous disclosure of 
them ? Could the Legislature have intended to pronounce, that the 
concealment of a material spring should not, unless made ivith design 
to deceive the public^ avoid tne patent, and yet, that an obscure descrip- 
tion of the same spring, should at all events avoid it ? It would be 
somewhat hazardous to attempt to sustain such a proposition. It 
was probably with a view to guard the public against the injury arising 
from defective specifications, that the statute requires the letters 
||>atent to be examined by the Attorney-General, and certified to be 
m conformity to the law, before the great seal is affixed to them. In 
fioint of practice, this must unavoidably be a very insufficient secu- 
rity, and the policy of the provision, that has chan^d the common 
law, may be ver^r doubtful. This, however, is a consideration proper 
before another tribunal. We must administer the law as we nnd it. 
And, without going more at large into, this point, we think, that the 
manifest intention of the Legislature was, not to allow any defect or 
concealment in a specification to avoid the patent^ unless it arose from an 
intention to deceive the public. There is no ground therefore, on which ' 
we can support this objection." 



Biographical Account of AhEXAJiD^KWiLsoif, M. D. formerly Pro- 
fessor of Practical Astronomy in Glasgow^ and the father of Type- 
founding in Scotland. 
Abstracted from a paper in the 'Annals of Philosophy,' for November, 1826. 

Alexander Wijlson, the subject of this memoir, was a younger 
gon of Patrick Wilson, town-clerk of St. Andrews, and was born 
there in 1714. His father died whilst he was very young, and Alex- 
ander was brought up under the care of his mother, who was esteemed 
for her prudence, virtue and piety. After the usual preparation in 
different schools, he entered the College of St. Andrews, where he 
made great progress in literature and the sciences, and in bis 19th 
year, received the d^ree of Master of Arts. 

His favourite study was natural philosophy, particularly the 
branches of optics and astronomy. From his earliest years^ lie ex- 
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hibited a fondness for drawing, modelling of figures, engraving o^ 
copper, and other ingenious arts. Whilst yet a l]^y, his self directed 
enorts enabled him to produce specimens of ingenuity, which, in the 
opinion of real judges, evinced uncommon natural talents. 

On leaving college, he was put as an apprentice to a sui^on and 
apothecary. At this period, he found a patron in Dr. George Mar- 
tine, who was then enga^d in preparing those essays on heat, which 
have given celebrity to his name. The construction and graduation 
of accurate thermometers, was at this period, but little understood in 
Britain ; Dr. Martine called the attention of Wilson to this fact, and 
although the subject was quite new to him, he soon acquired great 
address in the working of glass, by the lamp and blowpipe, so as to 
give it the necessary form; and also, in dividing the scales, with accu- 
racy and elegance. 

About this period, he discovered the principles of the solar micros- 
cope, and exhibited to many of his friends, in a dark chamber, the 
images of small objects, enormously magnified, by the sun's rays ad- 
mitted through a small hole in a shutter. A similar apparatus was 
subsequently invented, with some improvements, by Mr. Lieberkin, 
by whom it was introduced to the public, and received as a valuably 
optical instrument. 

Whilst employed in such researches, Wilson proposed to some of 
his philosoptiK^l friends, the idea of forming a burningv mirror, bj 
means of plane glasses, so as to concentrate the heat reflected by 
them, at a great distance; he did not however possess the necessary 
funds for the completion of his scheme. He was uninformed of the 
fact, that Kircher had hit upon the same idea, as was also M. de Buf- 
fon, who, some years afterwards, constructed a magnificent apparatus 
upon the same principle, with such success, as to give an air of pro- 
bability to the account of the burning of the Koman galleys, by 
Archimedes. 

In irsr, Mr. Wilson removed to London, to seek for employment 
in the medical profession. He soon obtained a situation with a French 
surgeon and apothecary, who received him into his family. He was 
there introduced to several noblemen, and other persons of distinction. 
Lord Isla bestowed upon him many marks of favour. Wilson was 
particularly gratified^ by the examination of the Valuable philosophical 
apparatus, which his lordship possessed, and was happy m being able 
to present to him, and to his friends, thermometers of different kinds^ 
more perfect and elegant, than had hitherto been seen in London. 

Mr. Wilson continued for about eighteen months, to pass his time 
with much satisfaction in the house of his master, whose confidence 
and esteem he had acquired, manifesting that serenity of temper, and 
felicity of disposition, which distinguished him throughout his life; and 
enjoying the satisfaction of keeping up his acquaintance with p^sons 
of a philosophical cast. Whilst he thought that he was com&rtabiy 
preparing himself for his entrance into the world, an accidental cir- 
cumstance, gave a new direction to his genius, and led to an entire 
change in his professional pursuits. This was a transient visit with a 
friend to a type-foundry, where he carefully examined the curious 
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contrivances made use of in that business. After some reflection, he 
imagined, that a ^reat improvement might be made, which would 
amp! J reward the inventor. He communicated his ideas to a friend 
from St. Andrews, who was but a little older than himself, and who 
possessed ingenuity, const^nc^, and enterprise; and these young ad- 
venturers, determined to unite their exertions in prosecuting the 
business of letter founding. This design thej soon carried into effect ; 
at first at St. Andrews, and two years afterwards, on an enlarged 
scale, in the neighbourhood of Glasgow. 

Mr. Wilson's talents, as an artist, became every year more con- 
spicuous. A font of new Greek types, which he executed for the Uni- 
versity press, upon a highly improved model, manifested great taste, 
and increased his celebrity. Whilst actively engaged in this business, 
he still found some time to devote to other objects ; particularly to the 
art of constructing reflecting telescopes, in which his eftbrts were 
eminently successful. 

In conjunction with Mr. Thomas Melville, a literary and scientific 
friend, he, in the year 1749, undertook to prosecute some experiments, 
which he had suggested, in order to ascertain the temperature of the 
hiffher regions of the atmosphere. • To accomplish thisj they construct- 
ed half a dozen paper kites, one of which they raised, and then hooked 
its string to the back of a second, which was succeeded byilliree similar 
attachments; thus elevating the upbermost kite to sucMi height, that it 
was occasionally lost among the white summer clouds. To the kites, 
were attached thermometers, which were to fall by the gradual burn- 
ing of a match line. 

In the year 1752, Mr. Wilson, who had married the daughter of 
William Sharp, a merchant of St. Andrews, removed with his family 
to Glasgow. He here invented the hydrostatical glass bubbles, for 
ascertaining the strength of spirits, and which have proved to be 
equally accurate and commodious ; in a discourse respecting these, he 
showed how a single bdbble might be used, to ascertain the specific 
gravity of fluids of the same kind (as of the water of different springs) 
by altering the temperature of the fluid, until the bubble became sta- 
tionary, and then estimating the differences in their specific gravity, 
by degrees of the thermometer. 

In 1758 he read a discourse upon the pendulum, and exhibited a 
small spring clock, with a balance pendulum which he had contrived, 
and which, on one trial, did not vary more than a second, in forty 
hours, when compared with an exact astronomical clock. 

Soon after this, he greatly improved the thermometer, by having 
the capillary bore made elliptical, instead of rounds so that the thread 
of quicksilver was much more visible, than in a cylindncal bore of 
vthe same capacity. He also conceived the design of converting the 
thermometer into a marine barometer, by ascertaining the difference 
of the boiling point of water, under the variable pressure^ of the at- 
mosphere. 

I<n the year 1760, Mr. Wilson was appointed professor of practical 
astronomy in the University of Glasgow; which professorship had 
been newly created, in consequence of its obtaining by legacy, an 
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i&xcellent astronomical apparatus, for the reception of which an ob- 
servatory had been built. To this new office, he was admitted by 
the unanimous and cordial welcome of the faculty. 

His two eldest sons, who had by this time entered upon a course of 
liberal education, so«n took upon them the care ot the foundry, 
which they further enlarged and improved; and the father had the 
happiness in advanced age, of enjoying the reward of his early dili- 
gence, in seeing the business rising m their hands to the highest 
reputation^ both at home, and abroad. 

in 1763, he received the honorary degree of doctor of medicine, 
from his alma mater. 

In his observatory, he resumed his labours for the improvement of 
the reflecting telescope, and frequently regretted that some crowned 
head, or wealthy association, did not supply the means for making in- 
struments of large dimensions, for the purpose of more perfectly 
exploring the heavens. The more recent labours, and brilliant suc- 
cess of Herschell, have fully justified his anticipation of what might 
be accomplished on this subject 

In 1769, Dr. Wilson made the discovery concerning the solar 
spots, on which he treated in the Philosophical Transactions for 1774. 
From the royal society of Copenhagen, he received a prize medal of 
gold, as a reward for this discovery. 

His theory with regard to the solar spots, although it added to 
his reputation, encountered considerable opposition. After a silence 
of nearly ten years, he published a second paper upon this subject, 
wherein, upon the authority of numerous observations, he maintained 
the reality of his discovery, with an entire conviction of its truth. 
The amount of it is, " that the spots are cavitiesj or depressions in that 
immensely resplendent substance which invests the body of the sun 
to a certam depth; that the dark nucleus of the spot, is at the bottom 
of this excavation, which commonly extends downwards to a spaca 
eaualto the semi-diameter of our globe; the shady or dusky zo^ne 
wnich surrounds the nucleus, is nothing but the sloping sides of the 
excavation, reaching from the sun's general surface 4ownward,tolhe 
nucleus or bottom.'' All this he has demonstrated by a strir^t induc- 
tion, drawn from observations of the spots as they traverse^ the sun's 
disc. 

Dr. Wilson continued to an advanced age, in the act live pursuit of 
his duties, which were also his delight. He likewise, continued to 
enjoy the blessing of uninterrupted health. In 178^i, at the recom- 
mendation of the University, the king appointed, his second son, 
Patrick Wilson, to be assistant and successor to. his father; a cir- 
cumstance which greatly brightened the consola'dons he enjoyed in 
the evening of life. 

In March, and April, 1786, when he had nearly completed his 
seventy-second year, it became apparent tb ^at his constitution was 
fast declining. After a gradual and easy d ecay, which he bore with 
the utmost resignation, and amidst the ter ,der solicitudes of his sur- 
rounding family, he at last expired in the-* q^ arms, on the I6th day of 
^ October. • ' 

Yqi.. III.— No. S.— Mar«h, 18S7. 24 
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The private character of Dr. Wilson was amiable to An uncommon 
degree. From his early youth, to venerable age, he vras actuated.by 
a rational and steadfast piety, enlivened by those gracious assu- 
rances which carry our hopes and prospects beyond the grave, and 
sweeten the lot of numan life. In his temper, meekness and humility 
were happily combined with habitual cheerfulness; and his affections 
flowed in the warmest current immediately from the heart. His looks, 
as well as his conversation and demeanour, constantly indicated a 
soul full of innocence and beni^ty, in harmony with itself, and 
aspiring to be so with all around it. 



•i description of the improved Turning Lathe, as made by Mason and 

Tyler, (^ thi$ city. By the Editor. 

[with a plate.] 

At the second annual exhibition of the Franklin Institute, a turning 
lathe made by Mr. Rufiis Tyler, excited much attention among those 
who were judges of that instrument, both on account of the perfection 
of the workmanship, and the improvements in its construction. In 
respect to the former, it might safely be compared with the most per- 
fect productions of the workshops of England or France. The slioing 
parts, traversed vrith an equability ana ease, which left nothing to be 
desired in that particular. The front centre, which, (as may be seen 
in the plate,) was a sliding bolt, might be used without the tightening 
screw, m turning steel, or other metals^ and, in fact, the large and 
small lathes in Mason and Tyler's workshop, although provided with 
tightening screws, are generally used without them. The cast-steel 
screw bj wKich this centre was moved, might be worked its whole 
length without the slightest shake, wabble, or inequality^ the centring 
appeared to be absolutely perfect, and good workmen are well aware of 
the difficulty of attaining this high degree of accuracy. In construct- 
ing this lathe, Mr. Tyler availed himself, hot only of his own expe- 
rience, but of the improvements made by Messrs. Lukens, Mason, 
Clarke, Baldwin, and others among our best mechanicians. Simpli- 
city of strticture was particularly consulted, as the main object was 
to produce a lathe adapted to general use; it is represented, therefore^ 
without those appendages which are designed for particular purposes 
only, such as gtiaes for cutting screws, and eccentric and oval chucks; 
these, however, may, of course, be attached to it when desired. 

The accompanying plate was engraved for Carey and Lea's edition 
of Nicholson's Mechanic; in which work, a descnption is also given 
of the turning apparatus of Maudslay, and of Smart, of London, which 
may be consultea for the manner of applying the lathe to certain par- 
ticular uses. We have somewhat enlarged the description of Mr. 
Tyler's lathe, as we knfbw that it will be acceptable to many of our 
readers. 

j\9 The shears, of cast iron, with three feet, which serve to connect 
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them firmly at a proper distance from each other, leaving the spaces 
between ihem unobstructed by cross boHs^ and permitting tiie sliding 
bead and rest to be taken out^ without detaching their holdfasts. 
B, The standing head, cast in the usual way. 

E, The sliding head. 

F, The front centre sliding bolt This is a cylinder, sliding in a 
hollow cylinder, which is formed in the top of the sliding head. It is 
moved backwards and forwards, by means of a left handed screw 
which passes into it 

G, The rest, cast with a groove underneath, to receive the head 
of its holdfast. 

Fis. 1. — A section of the standing head, with its mandrel and drill 
chuck. The drill chuck C, is slightly conical, and is made fast in 
the mandrel by the key D. 

The drill chuck has a conical hole, which in the figure is repre* 
seated as containing a steel point When drills are fitted into this 
hole, they are sufficiently firm for ordinary drilling, whilst they will 
generally turn round, from catching, or other extraordinary resistance, 
and thus be preserved from breaking. 

The mandrel runs in a conical steel collar, which may be seen in 
the section. 

The cpnical end of the back centre is truncated; it works against 
a hardened die let into the mandrel for that purpose, and sustains 
the pressure in drilling, &c. preventing that great increase of friction 
which is produced when the ordinary sharp angled cone is employed. 

The conical end of the back centre is made somewhat more acute 
tiian the openingin the mandrel, which lessens the friction, and gives 
free admission to oil. 

Fig 2. — ^E, A section of the sliding head. The front centre is re- 
presented as inserted into the bolt at F. At the opposite end is seen 
the left handed screw, which is attached by a collar to the hollow 
cylinder of the head, with which it forms a case, which secures the 
bolt and screw from chips and dust. 

Fi^ 5. — ^An end View of the shears and foot, with the sliding head 
and its holdfast. 

The inner edges of the shears are bevelled, and the sliding head has 
xa angular piece screwed upon the bottom, which is nicely fitted into 
the bevel di the shears* Should any wearing take place, this is com* 
pensated by a thin piece of metal inserted between this bevel piece 
and the head. 

Fig. 4.— A screw chuck, to be substituted for the drill chuck, in 
fig. 1. 

Fig. 5.— <A section of the bed of the rest, showing the manner in 
which the groove is formed. 

Fig. 6.— -An end view of the treadle, with its upright shaft H 
braced, and the pitman I, attached to it. 

The form given to the pitman at R, where it fits on to the crank, 
admits of its disengaging itself when the treadle is obstructed, whilst 
it is securely retained in its place under ordinary circumstances. 

A crank, with a short pitman, turns one of its dead points much 
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more qtiickl j than the other; in the arrangement of the crank in this 
ladie, advantage is taken of that peculiaritji the slower turn takes 
place at the bottom of the tread, and the too quick return upon the 
foot, which occurs in the common mode, is consequently obviated. 

The lathe is most conveniently fixed in the way represented in the 
plate; that is, screwed to a table, which is supported at each end by 
a case with drawers, leaving a space between, for the wheel and treadle. 

The wheel is of cast iron, with the armsj^curved to prevent their 
breaking from contraction, at the time of casting. The holes in the 
arms, are to admit of screws to affix a smaller wheel, when a slow 
motion is required. 

In the old mode of fixing the treadles of lathes, the lever was of 
the third kind, and the crank was consequently made long. In the 
modern mode, the lever is of the second kind, and the crank must be 
proportionabljr short, or the rise for the foot will be too great. 

This lathe is equalljr suitable to the use of the professed turner, 
and the amateur, as it is handsome, strong, easily adapted to various 
purposes, and not liable to get out of order. 

For a description of the slide rest, adapted to this, Or other lathes, 
see Vol. 2, pp. 104, 369. 



On female birds asmndng the male plumage.' 

The editor of ** The Edinburgh New Philosophical JoumaV has 
annexed the following interesting note to a translation of M. Isidore 
Geoffi-oy Saint Hilaire's memoir, ^' on Female Pheasants assuming the 
male plumage." 

The interesting factof female birds assuming the plumage of the male, 
was, in modern times, first attended to by the celebrated J. Hunter, 
who, in a memoir on this subject in the Philosophical Transactions of 
London, describes a hen pheasant, and pea-hen, which had, in old 
age, assumed the male plumage. M. I. G. St. Hilaire, in the pre- 
ceding memoir, says, that of the many pea-hens in the menagerie at 
Paris, no instance occurred of the pea-hen assuming the male plumage; 
a fact which shows that such a change is rarely met witii in mis 
fowl. In the museum of this University there is a fine specimen of 
the pea,-hen, with the male plumage, presented to the museum by the 
Dutchess of Buccleugh. In the note accompanying the gift, it is ssud 
that the change was effected during the course of a few years. The 
following description will convey an idea of the degree of change ef- 
fected in this individual. The head and the neck have assumed the 
same green and blue tints which characterize the male ; the breast and 
belly also have the same deep colours. As in tiie male, the primaries 
are pale-brown, and a patch upon the wing bright-green. The dor- 
sal feathers, however,' are still more or less mottled with gray; and 
the green which they have partially assumed, is lighter than in the 
male, and not blended with the coppery hue which in his plumage ex- 
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tends from the middle of the back, to the rump. The rump feathers 
are elongated, some of them to the length of eighteen inches, but the 
train formed bj them is scanty, and the ocellar spots are neither so 
lai^e nor so varied as in the male. The ordinary tubercles on the 
tarsi of the female, have been developed into thick regular conical 
spurs, about half the length of those of the male. In short, the change 
is so much advanced, that after another month it would probably have 
been complete* 

In the museum of the University there is a specimen of the female 

eie^sant with the male pluma^, presented some years a^o by Dr. 
ope. The only differences which the plumage of this individual ex- 
hibits, when contrasted with the male bird, are the following: first, 
the tail feathers^ are shorter than those of an adult male, although 
considerably longer than those of an ordinary female ; secondly, the 
lustre of the colours in general, is not quite so vivid as in the male, 
especially on the back oT the wings. There is no appearance of spurs. 

Sometimes the same sort of apparent change ot sex is observed 
among domestic poultry. Mr. Neill, at Canon-mills, had a black hen, 
of what is called the French breed, which in her twelfth year ceased 
to lay esgs, and gradually assumed somewhat the appearance, and, to 
a considerable degree, the manner of a cock. The ;princi]>al change 
of plumage consisted in the tuft on the head becoming thinner, and 
showing some upright, stray feathers, and in a single elongated feather, 
projecting from the tail. The spurs were lai^er than usual in hens, 
but these had probably been increasing for some years. The change 
of manner in tne bird was quite remancable; she strutted about in an 
overbearing way, with a firm nace, and raised tail; she formed a party 
among the fowls, which she lea separate from the cock, and she roosted 
apart from him ; she became very voracious, and when food was set 
down (losing all resemblance in this instance, to the generous male) 
she beat off the other hens: when, in these cases, she came in con- 
tact with the cock, she stared at him, but without making any attack. 
She soon became very fat, and died within a few months, seemingly 
of over fatness. Her cry was altered, but had little resemblance to 
the crowing of the cock; less^ indeed, than is sometimes noticed in 
young hens. 

In the British museum there are several specimens of pheasants, 
which have undergone this chan^ ; and similar instances are recorded 
of female turkeys, partridges, pigeons, ducks, &c. 



Tlie Moon and ita Jnhabitanis. 



Gibers considers it as very probable, that the Moon is inhabited by 
rational creatures ; and that its surface is more or less covered with 
a v^tation not very dissimilar to that of our own earth. Gruithuisen 
maintains, that he has discovered by means of his telescope, great 
artificial works in the Moon, erected by the Lunarians ; and very 
lately, another observer maintains, from actual observation, that great 
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edifices do exist in tbe Moon. Noggerath, the' geolo|^t, does not 
deny the accuracy of tiie descriptions puUished bj Graithuisen, Imt 
maintains, that all these appearances are owing to vast whin dykes, 
or trap veins, rising above the general lunar sumce. 

Gruithttisen, in a conversation with the sreat astronomer Gauss, 
aftor describing the regular figures he had discovered in the Moon, 
spoke of the possibility of a correspondence with the inhabitants of 
tne Moon. He brought, he says, to Gauss's recollection, the idea he 
had commuuicated many years ago to Zimmerman. Gauss answered, 
that tile plan of erecting a ^metrical figure on the plains of Siberia, 
corresponded with his opinion, because, according to his view, a cor- 
respondence with the inhabitants of the Moon, could only be b^un 
by means of such mathematical contemplations and ideas, which we, 
and they, must have in common. The vast circular hollows in tlie 
Moon, have been by some, considered as evidences of volcanic action, 
but they differ so much, in form and structure, from volcanic craters, 
that many are now of cnsnion, and with reason, that lliey are vast cir- 
cular valleys. — [£dm* jVew: PhiL Jour. 

In the number of the <^Annals of Philosophy," for December last, 
tiiere is a paper by the Revd. J. B. Emmett ; in which he notices some 
telescopical appearances of the Moon. He observed certain continued 
lines on the northern boundary of Po/ti* MboHs, of Hevelius, which 
have the appearance of rivers ; and also numerous other similar ob- 
jects on the southern parts, upon which he is pursuing his observations 
with a view to trace tiiem to their full extenti and to free them from 
the illusions arising from the shadows of ridges^ and other objects of a 
similar nature ; after which, he means to trace their lengm by the 
micrometer. He observes, that ^ to see these appearances, the air 
should be in such a state,, that good and steady discs of the stars may 
be obtained ; the telescope mUst have abundance of light, a high power, 
and be very steadily mounted. Undisr these circumstances, it fre- 
quently happens, that the whole cannot be traced at one view. The 
best age of the Moon I haveifound to be, btetWeen eight and twelve 
days after conjunction." '« About the S. parts, are similar appeaf- 
ances, but more complicated; they run towaids Paludes, to which 
they seem to be joinea; forming in their course several spaces, which 
have the appearance of small lalies." 



On coating Iron with Copper^ and on burning Anthracite in Steam 
Engine Furnaces. 

TO THK BDITOB OV THB VmANKLIS JOVBVAS. 

Lfbamny February ^tk^ ISQT. 

Sir, — ^When I wrote to you on the subject of coating iron with 

copper, I had not that object so much in view, as the making a hit at 

the host of patent-mongers, who so frequently abuse the privileges 

intended for ingenious and industrious men, by the patent laws, in 
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taking •ut patents for alleged discoveries and inf entions, wMch em- 
brace processes los^s known, and many of tbem in generid use ; thus 
defrauding the puUic, and annoying the industrious and ingenious 
mechanic* 

With regard to the coating of iron with copper, I will briefly state, 
that X am no cop]>ersmith, and not much of a chemist, but my expe- 
rience on the subject, is this; during the last war, I was largely en- 
gaged in the manufacture of iron, and was applied to roll a quantity of 
sheet copper for the sheathing of vessels, and other purposes ; and 
when it was rolled to the proper thickness, in order to give it that 
bright appearance exhibitea on the face of the imp(»rted cooper, I pre- 
pared a cistern of water, and when the sheets were heated to a com- 
mon red heat, plunged them in, which removed the scale, or oxide, 
from the surface, and answered the two fbld purpose, of leaving it 
bright, and soft. After finishing the copper, we resumed our usual 
occupation of rolling sheiet iron— the workmen in removing the scraps 
or trimmings of the sheet iron, from the shears to the scrap heap, let 
some of them accidently fall into ttie cistern, and remain there : some 
time afterwards, when I was about to have the cistern removed, I 
noticed the scraps in the bottom, and that they had the appearance of 
copper; I took tnem out, and found them completely coated ; I then 
threw some more into the cistern, and after they had been there some 
time, I do not recollect how loi^, I examined them, and found them 
likewise coated ; I then concluded, there could be no mistake in the 
business, and thus the thing has remained, without any further trials. 
I have occasionally mentioned it to individuals, but do not know that 
any of them ever repeated the experiment, or made any use of the 
hint. 

In your remarks on the use of anthracite coal, you state it as your 
belief, that the engine at Phcenix works, was not constructed with 
a view to its use ; as I had an agency in thq erection of those works, 
I think it may not be improper for me to state, that they were con- 
structed with a particular view to that object. I do not however pre- 
tend to anjr great secret on the subject; to use anthracite for generating 
steam, it is only necessary to know, that the flame, or iicat, will 
not extend so far from the ^rate, as that from wood or bituminous 
coal, so as to be sufficiently intense to raise steam; consequently, the 
boilers and flues must be made shorter, or, if cylinder boilers are 
used of the usual length, the fire beds and grates,*must be placed at 
each end of them, which is the case at Phoenixville ; any additional 
length of boiler, above what is realljr necessary, operates, in all cases, 
to act as a condenser upon the remaining part. 1 have put up a num- 
ber of steam engines of the largest class in the western country, and 
some on this side of the mountains, and I can with truth say, I know 
of no fuel that will generate steam so fast as the anthracite coal, wheu 
properly applied. 

Respectfully yours, 

Joshua Malin. 
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The Editor is particularly gratified with the remarks of Mr. Maliitf 
on the subject of burning anthracite, under the boilers of steam en- 
gines. Several plans have been devised, and some have been patented, 
with a view to burning this coal in contact with the boiler ; to attain 
this object, the fire is fed from above, in order to keep the coal piled 
a^inst the lower part 4>f the boiler. The editor does not know that 
this plan has been essayed in the large way, he is however convinced, 
that it must end in abortion : it is impossible to keep the coal ignited 
in contact with a good conductor, excepting that conductor may be 
heated to redness ; steam engine boilers must remain of the same 
temperature, with the water contained in them, about 212^ of Fah- 
renheit ; an unignited mass of coal, which is one among the very worst 
conductors of heat, must, under such a plan, be perpetually interposed 
between the burning fuel and the boiler. The method indicated by 
our correspondent, appears to be founded on correct reasoning, and 
the practice seems to justify this conclusion. 

With respect to the coating of copper, upon the shreds of iron, it is 
a well known fact, that this will take place when iron is immersed in 
solutions* of the salts of copper; the oxide alone is insoluble; in 
troughs used in manufactories for a considerable length of time, there 
are many sources from which a portion of acid may find its way into 
the water, in sufficient quantity to have produced the effect above 
spoken of; but the coating would never become thick, or be durable. 
At the copper works at An^esea, and elsewhere, it is the practice to 
put shreds of iron into the water which runs from the mines ; this 
water is impregnated with salts of copper, the acid of which, dissolves 
a portion ot the iron, whilst the copper is deposited ; this process con- 
tinues until the whole of the iron disappears, and a corresponding 
portion of copper remains, giving to the unscientific, the idea of the 
transmutation of iron into copper. By this process, a large quantity 
of copper is saved, which was formerly allowed to run to waste* 



On •Automata and Androides* 

BY THE EDITOR. 



In the last number of this Journal we made some remarks upon the 
chess-player, exhibited by Mr. Maelzel ; since the publication of that 
paper, the question has been repeatedly asked, why we did not offer 
some explanation of the manner in which the concealed agent might 
be informed of the moves made upon the board? It was not our de- 
sign to enter into the minutia of the structure, but only to present 
some particulars with respect to the historjr of the exhibition, which 
had not been previously published, and to give some additional force 
to the opinion, that the intellectual direction of the figure, is given by 
an agent within the commode. For ourselves we confess that the 
proof is that of Reductio ad Ahsurdum $ as every method which our 
imagination could supply, or which has been su^ested b^ others, must 
appear totally inadequate to the production of the complicated motions 
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. •r the figure, in the jadgment of any one practically skilled m me- 
chanism. 

Admitting the question to be settled, respecting tha firatynover^ the 
details are easy; several modes have been suggested, by which the 
moves may be perceived, and sortie plans have been recently brought 
forward as novelties, which have long been before the public. 

In the Dictionnaire Encyciopedique^ published in 1792, there is a 
quotation on this subject, from a work of Decremps^ entitled Magie 
Blanche devailee, to the following effect : — ** It remains to explain by 
what means the dwarf concealed in the commode, could know the ^ 
moves of his antagonist. There are, however, several modes in which 
this maj be effected ; a small magnet may be concealed in each of the 
chess men, and under each square of the board, there may be a very 
sensible needle, which by its action will indicate the squares. which 
are concerned in each move ; or each square may be mentally num- 
bered, and either by the position and number of the fingers, or by the 
pronunciation of certain words, information may be communicated ; or 
the chess-board may be made partially transparent, which, whilst it 
might perfectly prevent a view from the outside, should enable the 
person within, to perceive the moves." 

The author of ** An attempt to analyse the Automaton Chess- 
player," has suggested, that one of the eyes of the figure, may serve 
as the lens of a camera obscura, by means of which the board may be 
examined ; and we 'will add, that the chess board may be perforated 
in the centre i>f each square; the opening not being larger than a 
needle-point, would be unperceived even if closely examined, whilst 
the placing of a piece upon them, would be seen from within. 

We have not noticed the idea, that the agent may leave the com- 
mode, and pass into the figure ; we think the nature of the exhibition 
forbids this movement, that it is altogether unnecessary, and in fact 
impossible. The portion of light required, may be readily admitted 
at the back of ^he commode. 

With respect to the general merits of Mr. Maelzel's exhibition, the 
testimony of the authors of the Dictionnaire Technologiquef is worthy 
of attention. Paris has been the emporium of such exnibitions, and 
the publications respecting their structure, have been more numerous, 
and more complete there, than in any other place. These gentlemen 
say : — " The celebrated mechanician, Mr. Maelzel, lately exhibited in 
Paris, several automatons of the most perfect execution. We ob- 
served with much gratification his little rope dancers, execute with 
address, several feats which are with difficulty accomplished by the 
most expert performers." 

We will new proceed to the fulfilment of our promise, to give some 
account of the most remarkable Automata and Androides of ancient 
and modern times. 

Mankind have in every age, and in all countries, both savage and 
civilized, manifested a fondness for imitating the forms of man and of 
other animals ; this is evinced as well in the rude sculptures of the 
barbarian, as in the breathing statues of polished Greece ; and where, 
to a resemblance of the form, has been added An imitation of the sounds^ 
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or motions, which distinguish living beings, the interest excited has 
been proportionally increased. If the ancient accounts of speaking 
ajid of moving figures, must not be considered as altogether fabulous^ 
thej should at least be received with ^reat caution. The marvellous 
has reached us, but the simple truth is obscured in the haze which 
envelops all distant objects. We are told that Daedalus, an Athenian, 
was not only the inventor of the wedge, the axe, the level, and of many 
other mechanical instruments, but that he was also the first who ap- 
plied sails to ships, which enabled him, without the oars, or the pad- 
dles, which had been formerly employed, to traverse the ocean, and, 
as it were, to fly from place to place, by means of his canvass wings ; 
to this circumstance we are probably indebted for the story of nis 
having invented wings, with which he fled from Crete to Sicily, to 
avoid the rage of Minos, whilst his son Icarus who attempted to ac- 
company his father, was, in consequence of the failure of his win^, 
drowned in the sea. The following passage from ' Goguet's Origin 
of Laws, Arts and Sciences,' will serve to illustrate these remarks. 
*' Sculpture remained long in this state among the Greeks. They 
reckon more than three hundred years from Cecrops to the ages in 
which they made Dsedalus live. It was then that the Greek artist» 
began to recognise the deformities, and the want of agreeableness, in 
the ancient statues. They thought they could make better. Dseda^ 
lus, (that is to say, the sculptors who appeared in the ages in which 
they placed that artist,] in copying the Egyptian models, did not stick 
to them servilely. They tried to correct the defects, and succeeded, 
at least in part. Nature was the model which they proposed. The 
faces and tne eyes of ancient statues had no expression. The artists^ 
of whom r speak, studied to ^ve it them ; they detached from the body 
the arms and the legs, put them in action, and gave them various at- 
titudes. Their statues appeared with graces which they had not yet 
seen in these sort of works. They were so struck at it, that an- 
tiquity said of the statues of Dasdalus, that they appeared animated, 
moved and walked of themselves ; exa^erations which show the happy 
change which was then made in the Greek sculpture.'' 

Although these statues so far excelled those of preceding ages, a» 
to cause it to be reported that they moved and walked, it appears that 
this admiration resulted entirely from the ignorance of the age in which 
they were produced ; for Pausanias, in whose time some of them were 
still in existence, says that they were miserable productions, the parts 
bein^ badly proportioned ; and Plato observes, that the sculptor who 
should make statues in the taste of those of Daedalus, would render 
himself ridiculous: he however relates the account of their walking, 
and that to prevent them from doing so, it was found necessary to tie 
them. 

Many of the ancient oracles proceeded from figure? which appeared 
to speak, and sometimes to move; the history of these would, we be- 
lieve, more properly belong to the history of priestcraft, than to that ' 
of ingenious mechanical inventions; the credulity of most of those 
persons who consulted them, rendered deception an easy task; and we 
doubt not, that could a complete account be obtained of tlie manner 
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Sn which the sounds were conveyed, and the motions produced, they 
would appear trifling, when compared with our invisible ladies, and 
many other similar contrivances of our own times. In the fourth cen- 
tury, when Bishop Theophilus broke to pieces the statues at Alexandria, 
he ibund some wnich were hollow, and placed in such manner against 
a wall, that a priest could slip unperceived behind them, and speak 
to the ignorant populace through their mouths. 

It appears that small Automata, or puppets, were common among 
the Greeks, and were from Greece, introduced among the Romans. 
These were so constructed as to move by internal springs, so as 
to run upon a table; as they advanced, they moved their hands, 
heads, and eyes ; and Aristotle speaks of some of them which per- 
formed these motions in a very natural manner. These were much 
used at their public shows. At a period when clock work was un- 
known, there is no reason to suppose that these movements were com- 
plex or perfect : they most probably resembled the Chinese toys, which 
m the form of men, beasts, ships, &c., move upon wheels, by th^ 
action of a spiral spring. 

We are told, that as long ago as 400 years before Christ, Archyta$ 
of Tarentum, a Pythagorean philosopher, made a wooden pigeon that 
could fly. Aulus Gellius, quotes it from Favorinus, but neither of 
them have attempted to explain the mode of its action. Aulus Gel- 
lius, however, states that it flew by mechanical means. 

Cardan mentions an image, holding in its hand a golden apple, 
beautifully ornamented with costly jewels, and which if any man 
offered to take, the statue immediately shot him to death ; the touching 
of the apple serving to discharge numerous arrow^s concealed in various 
parts of the body of the figure. 

Friar Bacon, and Albertus Magnus, are both celebrated for their 
Androides. The story of the brazen head of the former, is well known. 
From the genius of the constructor, it was undoubtedly well calculated 
to excite the surprise of his contemporaries, and to draw down upon 
him the imputation of dealing with th^ devil. 

Albertus Magnus formed an artificial man; in the construction of 
which, he is said to have employed thirty years. This figure was 
broken to pieces by the fanatical monk, Aquinas, who, it is said, went 
to see it with a determination so to do, in order that he might boast, 
how in one minute, he had destroyed the labour of thirty years. 

Kircher, Porta, Wilkins and others, relate the story of Muller of 
Nuremburg, commonly called Regiomontanus, having constructed a 
wooden eagle, which newfroni the city of Nuremburg aloft in the airj. 
met the emperor Maximilian at a distance, coming towards it, and, 
after saluting him, returned again, waiting on him to the city gates. 
This account carries with it too much the air of romance, to obtairi 
credit at the present day. Some of the writers who mention the eagle, 
have made the emperor Charles the V. the hero of the story. Charles 
was the grandson of Maximilian, and was not born until 60 years after 
the death of Muller. This artist is also said to have made an iron 
fly, which at a feast to which he had invited his friends, flew from his 
hand, and taking a circuit round the room, returned to it again, to the 
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great astonishment of the guests. The whole was probably a mag- 
netic trick, for which purpose the fly was formed of iron, and itf 
action is undoubtedly related with that exa^:eration, which in similar 
cases, is so common as almost to be unwersal. 

We have selected a few from among many accounts of mechanical 
contrivances, which we deem either fabulous, exa^erated, or the work 
of charlatans ; our next number will contain such as are more modern, 
the structure of which is well understood, or their action satisfactorily 
authenticated. 



On making Inking-roUers, as a ntbstUutefor Ballsj in Printing, 

BT THE SDITOB. 

In our first volume, page 305, we gave some account of the Dutch 
process of making an elastic composition for inking rollers. Since 
thatperiod, rollers have oeen substituted for balls, at a great number 
of presses in this city. Every innovation of this kind, whatever may 
be its intrinsic worth, has to struggle into use, over the strong preju- 
dices which are engendered by long continued habit. The old print- 
ing press preserved its form and its structure nearly unchanged, for 
ages; and although it is now universally confessed, that this instrument 
in consequence of the changes it has recently undergone, affords one 
of the most striking examples of the successful application of mechan- 
ical ingenuity; not only executing the work more perfectly than the 
old press, but gi^atly abridging the labour of the pressman; this 
triumph was not gained without a severe struggle. 

Some of our best printers are already convinced, that work can be 
. done better with the roller than with the ball ; and it is evident that 
the labour is much lessened by its use ; among the journeymen, how- 
ever, there is much contrariety of opinion, and habit gives to them a 
strong bias in favour of the old practice ; jet, judging from what we 
have seen, we think that the roller stands a fair chance of fighting its 
way into favour. 

The rollers have not yet been made here, with that truth which is 
necessary to their perfect operation; they ou^ht to be cylinders; but 
if the circle were not absolutely perfect, this defect would be less 
mportant, than any deviation from a straight line, lengthwise ; the 
roller reaches across the whole form, and should touch the faces of 
the tjpes with an equable force; for although it is elastic, this elas- 
ticity will not compensate for any sensible deviation from straightneas 
in the rc^ler. 

To attain the necessary degree of perfection in the form of the roller, 
it is requisite that the mould in which it is cast, should be correctly 
made, and that it be of a material which will retain its form, and to 
which the composition will not adhere. Most of those which have 
been used here, have been made of wood ; and had good close grained 
mahogany been taken, it would have answered tlie purpose very w^U, 
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after filling the grain with some resinous composition : there is scarcely 
any other kind of wood, equally hard and close grained, which is so 
little apt to cast as mahogany; the workmen, however, have tried infe- 
rior species of wood, and have consequently failed. An ingenious 
mechanic of this city undertook to make moulds of brass ; of these he 
cast several pair; they were half cylinders, about three feet in length, 
three inches in diameter, and i inch in thickness; in the casting, 
he succeeded remarkably well; and in order to bore them out, they 
were soft-soldered together, and firmly clamped; one pair was bored, 
but upon separating them, it was found that they had sprung in both 
directions, so that when put together, tkey formed an ovaU instead of 
a circle, and would not come close on the edges. The Editor was con- 
sulted as to the cause of this springing, and the means of preventing 
it; but in this, as in many other cases, it was more easy to discover 
the cause of the evil, than to apply a remedy. In boring brass, the 
angle of the cutter must be very obtuse ; and whilst it cuts, it also 
acts as a burnisher, closing the pores of the metal and stretching the 
surface which it abrades. The thickness of the cast moulds was not 
sufficient to resist the effect of this stretching, and they consequently 
sprung open : the result was, that they were abandoned, as it was 
tnought that the labour of finishing them in any other way, would ex- 
ceed their value. 

It now became desirable to devise some easy method of forming 
moulds for immediate use. The editor suggested the employment of 
plaster of Paris; he has not yet heard how this has succeeded, but, 
if woperly managed, it cannot fail to answer the purpose. 

The manner of casting plaster moulds is known to a great number 
of workmen ; we cannot, on the present occasion, «nter into any de- 
tail upon this subject, but will do so at an early period. 

For the purpose of casting a cy- 
linder, the mould ought to be di- 
vided into three segments, in the 
manner represented m the diagram, 
as it is then readily separated from 
the article cast in it, which is not 
the case when it consists of two 
segments only. 

Plaster moulds of the length 
required for inking rollers, ought 
to be made nearly two inches in 
thickness; they may be strength- 
ened by passing stiff rods of iron 
lengthwise through the middle of 
each section. After the plaster 
is cast, four or five days will be required to dry it perfectly: it may 
then be saturated with the composition of linseed oil and beeswax, or of 
linseed oil and rosin, described in the paper of D'Arcet & Thenard, 
p. 276. vol. 2 of this Journal. The plaster must be warmed, with the 
precautions there recommended, as if heated too highly, it will be 
rendered rotten. Where time is allowed, boiled linseed oil alone. 




Digitized by 



Google 



198 THE FRANKLIN JOURNAL ANB 

is the best article for saturating plaster moulds; successive coats are 
to be laid on, until it is no longer absorbed ; the moulds maj be then 
exposed to the action of the sun, or kept in a warm place, until the 
oil is dry. This will give to them a dark brownish yellow colour, a 
smooth surface, and a texture resembling earthenware; in this state 
there is little danger of their chipping, or beinjj otherwise defaced. 

In order to form the plaster mould, a cylinder of wood must be 
turned, of the diameter of the intended roller, and several inches 
more in length. The composition of which the rollers are made, con- 
tracts in length very considerably, after being cast, before it becomes 
set i for this, allowance must of course be made in the length of the 
moulds* 



Experiments and observations on some alloys cf Platinum. By Thos. 
Cooper, M. D. President of the South Carolina College, 

TO THE EDITOR OF THE FBAVKtlir JOUBITAI.. 

College: Columbia^ SotUh Carolina, Feb, 9,4^18^7, 

Dear Sir — I read always with great satisfaction your verj^ useful 
publication, the Franklin Journal, It deserves encouragement, and 
1 hope it will meet with it. 

You gave us some time ago, a process from some German chemist, 
for making a gold -coloured alloy, by means of virgin platinum. I 
tried the proportions indicated with pure malleable platinum, and 
found the recipe worthless. No furnace or forge, urged with a fire 
of wood charcoal, can possibly melt the mixture prescribed. The 
platinum I used, was some I bought of Dr. BoUman, procured by 
dissolving the crude platinum in nitro-muriatic-acidj precipitating by 
sal ammoniac in solution; stopping so soon as the brown precipitate of 
palladium appears; washing the nankin coloured precipitate mode- 
rafely in water; drying it; heating it in a flat vessel, under a muffle, to 
drive ofl'the nitro-muriatic-acid; collecting the gray coloured metal- 
lic powder; compressing it in an iron box with a powerful screw; 
alternately hammering it (gently at first) and annealing it, till it will 
bear extension under the hammer. My specimens are of specific 
gravity 20.8. In the following experiments I used this platinum, 
rolled thin and cut into small pieces. 

I took of copper, by weight, 16 parts: platinum, 4 parts: metallic 
zinc or spelter, 3 parts. J melted the copper first, and then threw 
in the zinc and platinum folded up in paper, adding some rosin. The 
heat was then kept up for half an hour, and the alloy poured into an 
ingot-mould, ^eased. I had tried three experiments with different 
proportions oi the materials, before I settled upon this. 

The result was, an alloy, well fused, clean, even surface, compact, 
of a very passable gold-colour, and bearing an excellent polish. Other 
proportions of the metals employed may answer better, but this an- 
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swers (as I think) very well. If too yellow, add a little more cop- 
per: if too red, a little more zinc. 

1 am informed that although zinc will not unite chemically with 
copper in a greater proportion than 25 per cent., yet the brass makers 
by pouring the zinc into melted copper, make a brass, containing 35 
per cent, of zinc. In my mixture the zinc is about -J^th part. If I 
were to suggest any alteration, it should be to increase the platinum 
to 5 parts instead of 4. 

These experiments led me to believe that platinum would be a 
great improvement to speculum metal. I therefore made the follow- 
ing mixture, three several times, viz. Copper, S20 grs. Tin, 165 
grs. Zinc, 20 grs. Arsenic, 10 grs. twice usine the white arsenic, and 
once the metallic arsenic (the fly stone of the Philadelphia shops.) 
In all 515 grs* The results were, a bluish-white, silvery mixture, 
very dense and very brittle, bearing a fine polish, having a consider- 
able increase of specific gravity: such as I remember to have pro- 
cured formerly, on repeating Mr. Edwards' receipt for speculum 
metal. The above proportions are very nearly his, and Mr. Little's, 
as you will immediately recognize. The specific gravities were, 
9. — 9,116 and 9,S. I remelted them al together, and the specific 
gravity of the mixture was exactly 9,1. The colour, the fracture, 
and general appearance, were manifestly improved by remelting. 

I then took the same quantities and proportions as at first, adding 
to them 60 grains of platinum, making the whole weight 575 grains. 
It melted into a yellowish-white, very close grained alloy, bearing a 
far better polish than any of the specimens above mentioned. Spe- 
cific gravity, 9,472. The platinum appeared to be a manifest im- 
provement. The yellowish colour (which I did not expect) may be 
no disadvantage, as the yellow ray is much the most luminous. The 
acquisition of density in the specimens after Mr. Edwards' and Mr. 
Little's proportions, and the apparent defect of density in the speci- 
men with platinum, I know not how to account for, except from the 
general fact that no alloy follows the arithmetical proportion of speci- 
c gravity. 
Specific gravity of the copper used, . - ^ 8,487 

Of the platinum, 20,8 

Of the tin, (grain tin,) - - not taken. 

Of the zinc, - - - ^ - - ,- - 7,078 

Gold coloured alloy, ------ 9,0487 

Of the white coloured speculum metal, - - - 9, 1 
Of the speculum metal with platinum of a yellowish- 
white colour, ------- 9,472 

The superior density of this last alloy, I suspect to be owing to the 
arsenic. 

I am. Dear Sir, your friend and servant, 

Thomas Cooper, M.D. 

P. S. — I hope seme ingenious workman in metals will repeat these 
experiments. 
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Progress of Manufactures and the Arts in France. 

Although the French have been long and justly celebrated, for the 
beauty, taste and excellence of many of their productions, they have 
remained very far behind the English in the manufacture of fabrics 
of cotton; in the extent and perfection of their iron works, as well as 
in a considerable number of other important branches of metallurgy, 
and other arts. Within a few years, however, they have made rapid 
strides towards perfection in these branches of industry; the pressure 
which has been so heavily felt by the manufacturers of Great Britain, 
has caused many thousands of them to remove to France, where they 
have taken the machinery and the knowledge, in which that country 
was deficient. The evident policy of the French nation, was liberally 
to encourage persons of this description, and they have not neglected 
their interest in this particular. 

In a late number of the *' Annales de I'lndustrie," there is a no- 
tice of an extensive iron work established at Charenton, in the vicin- 
ity of Paris, by Messrs. Manby and Wilson. The writer of this 
notice observes, that these works exhibit the perfection which the art 
of working in iron has attained in England, and which is now natu- 
ralized at Charenton, where may be evidently seen, the immense 
superiority of large works, to those on a more limited scale, which 
are always indifferently provided with the means of working, and the 
productions of which are consequently restrained, both in their forms 
and dimensions, by the extent of the works; that under consider- 
ation, will supply whatever is required, without resorting to foreign 
countries; and with the rapidity, perfection and economy of the 
English manufactoriejs. 

At the establishment of Manby and Wilson, there are about 700 
workmen employed, about 350 of whom are from England, and an. 
equal number are natives of France. 

Steam Engines of all dimensions, as well as all kinds of machinery 
required for carrying other manufactures to perfection, may be ob- 
tained at these works. 

The notice contains many details of the mode of procedure, in 
casting, forging, turning, &c. in the large way, which although new 
in France, are extensively known in this country. 

The following observations on the perfection of some other arts in 
France, are from a late English paper. 

'* Within these twelve years, France has made immense progress 
in almost every branch of manufacture. Pins are now m%de at a 
single operation, the ' heads and tails' being of a piece; so that the 
proverb, ^As useless as a pin without a head,' is. likely to be soon 
lost, from the thing not being possible^ 

*' A new discovery has been made in printing, by which classical 
works used in every country, need only to be set up once: thus, if 
an edition of the classics be priftted at Paris, editions may be pub- 
lished in England, Germany, Holland, &c. without being at the ex- 
pense of a new composition. Besides the advantages of cheapness, 
tiie text, once established, can never vary, and the type is always 
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new. We have seen three volumes in 8vo. printed upon the new 
principle^ they are beautifully got up, and sold to the public at less 
than 3«. the volume." 

"In the article of plated goods, the French seem even to surpast 
the manufacture of Birmingham. We have seen plated candlesticks, 
of which the making cost only five sous the pair, and they are sold 
at twenty pence in retail. The same manufacturer has discovered 
the method of making coffee-pots, tea-pots, &c. of one piece of metal, 
without soldering, and that too at a cheaper rate than by the old 
method: we have seen several articles of this kind, of very elegant 
forms." 

"The gilding of metals is now carried to a perfection unknown in 
England; and as the duty on importation amounts to a prohibition, 
one of the best French gilders is going to establish himself in London. 
Our dessert services may thus rival the French in elegance and cheap- 
ness; and it is to be hoped that we shall soon be delivered from the 
heavy tribute paid to France for all objects in or molu: it is a branch 
of industry which would be most lucrative, and which it would cost 
a mere trifle to create : whoever does it, is certain to realise an im- 
mense fortune." 



*5n easy method of dividing plates of hardened steely such as safjo 
plates; and also of perforating them^ when requisite. 

BY THE EDITOR. 

Workmen frequently wish to divide a broken saw plate, for the 
purpose of converting it into scrapers, square-blades, or small saws; 
this is usually attempted bj notching them to a small depth with a 
cold chisel, and then breaking them along the lines so made. When 
the plate is very hard, this method will not succeed, and the plate 
is frequently destroyed in the attempt. When it does succeed, the 
plate IS generally twisted, and buckled^ in the operation. 

The Editor had a hard plate, which he was desirous of cutting into 
strips, to make, small saws for a working model of a. saw mill 5 this, 
although too hard to yield to the chisel, he divided with the utmost 
facility, piercing the ends at the same time, for the purpose of stretch- 
ing the saws; this was eftected in the following manner. The saw 
plate was made sufficiently warm to melt bees-wax, which was then 
rubbed over it, so as to coat it completely on both sides, when it was 
suffered to cool. Lines were then drawn through the wax on both 
sides of the plate, with a steel point It being of great importance 
that these lines should be exactly opposite to each other, this was 
eftected by making a saw-kerf in the strip of wood which was used 
as a straight-edge, and the plate being placed in the kerf, the oppo** 
site lines were easily drawn. A mixture of sulphuric acid {oil ^ 
vitriol) and water had been prepared^ and suffered to become coldj 

Vol, III.— No. S.—MxiitHj 1827. ^6 
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{he proportions about one part of acid to six of water. The saw^ 

filate was then placed in a common queens-ware dish, sufficientlj 
arge to contain it within the rim, and the acid and water were poured 
into it, so as just to cover the saw-plate; 'in about half an hour it waa 
taken out, washed in clean water, and the wax scraped off, the lineft 
Having been bitten in to a sufficient depth to cause the plate to break, 
with great ease. Some pieces which were left in too long, were eatea 
quite through, and the edges rendered rough and indente4 by the 
action of the acid. 

At the ends of the plates, where holes were wanted, the wax waa 
removed on each side; it was found necessary, sometimes, to insert 
these ends in the fluid, longer than the time allowed for the action 
on the lines; this, however, depends upon the thickness of the plate. 
Circular saws may be readily made in this way, and their centres, 
perforated to any size. . Square or round holes may be made through 
a plate of one-fourth of an inch in thickness without the slightest dif- 
jBcul ty. To effect this, after covering the part with wax, and scratch- 
ing through it, in the way directed, a wall, or bank, of wax is to be 
placed round it, so as to form a cup, into which the liquid may be 
poured; this operation must be repeated on the opposite side, and 
when the lines are bitten to a good depth, the piece maybe punched 
out. 

Whenever the plate to be divided, or perforated, is large, a bank 
of wax may be made to surround the parts, or the acid and water 
may be repeatedly washed over the lines, until the corrosion is suf- 
ficiently deep. 

Care should be taken to employ good, clean wax; for the acid will 
find its way through it wherever there are any specks of dirt, and 
thus injure the face of the plate. Engravers' etching ground would 
be a better article than wax, but the latter is easily obtained, and, if 
pure and clean, will ansv^er very well. 

Saws and other tools of iron or steel, may be readily marked witb 
the name of the owner of them, by the foregoing process. 



A new mode of Paving proposed, • 

TO THE EDITOR OF THE FRAHKLIV JOVBNAS. 

Sir— Some judicious remarks upon the subject of paving, hare 
appeared in the recent numbers of the Franklin Journal, and as it is 
a thing of very considerable importance, 1 have determined to offer 
you my speculations upon it, which, should they not be esteemed of 
much value, shall not demand much space on your pages. 

In large commercial cities, where many thousands of inhabitants 
arc crowded together, and occupy but a small space of ground, the 
constant passing to and fro of vehicles of every description, from the 
heavily laden wagon, to the light pleasure carriage, soon disturbs the 
ordinary pavement, so as to interfere materially with the ease and 
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QomFort of those who travel over it. It is scarcely to "be expected, 
that a more permanent mode of paving can be devised, without a con- 
siderable increase in the cost of the operation ; but if permanence can 
be attained, a much hrger expenditure, at first, might in the end prove 
to be good economy. So well convinced of this fact were the in- 
habitants of London, that they, a few years since, undertook to pave 
a part of that city with cast iron ; I am not fully informed of the result 
of this experiment, but have understood, that, although the iron was 
checkered in the casting, the surface was soon worn so smooth^ as to 
render travelling upon it insecure. 

The mode which I wish to propose, will certainly be expensive at 
first ; 80 would the laving of iron pipes have been, when our water- 
works were first established, but we now fed that it would neverthe- 
less have been good economy. — But, to come to the point — I would - 
make a double pavement, in the following manner: I would dig suffi- 
ciently deep to place a good bed of travel, upon which I would lay 
my sub-pavement, which might be of rough stones; these should be 
well rammed, so as to make a foundation of great solidity; upon this, 
a second bed of gravel is to be spread, and upon this I would lay a 
good pavement, in the usual manner, which should also be carefullj 
consolidated ; the operation is then finished. 

The bed of gravel between the two strata of stones, must, in every 
part, be sufficiently thick to prevent their ever coming into contact 
with each other, or the upper stones would rock upon mose beneath. 
A road made in this manner, would possess a degree of firmness which 
would resist the eflfects of weather, whilst the pressure upon the sur- 
face, would, through the intervention of the sub-pavement, be dis- 
tributed over an increased portion of the earthy foundation. The 
sub-pavement would never nqed to be repaired ; and although the 
upper pavement must in time wear out, and might be subjected to 
accidental disturbance, the repairing of it would become a very sim^ 
pie operation. 

Yours, &C. VIATOR. 



Description vf Mason and Tyler* s improved Face Chuck^for Thmers. 

TO THE BBITOK Of TBS rBANKLIir J017BVA£« 

Sir — Should you think the following description of a reverse face 
ehuck worth communicating to the public, through the medium of your 
very useful publication, it is at your service. 

The flat, or face chuck, is a well known, and useful appendage to 
the lathe ; but having frequent occasion to chuck a piece, with its 
faced side outward, and finding all the usual methods too tedious and 
uncertain, we have contrived the chuck here described, which obviates 
every difficulty. 

This chuck consists of a circular plate, like that of the common face 
chuck ; it is perfectly flat oa both sides, and of equal diiekAcss through- 
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out, and is so formed, that when attached to the mandrill, a space of tw« 
or three inches is left between the back of it, and the mandnll, so as to 
allow the piece of work to be fixed on either side of the plate, with 
its faced side either to, or from, the workman, as occasion maj recjuire. 

The plate should be no thicker than is necessary for stability; it has 
a hole tnrough the centre, and through this hole the work is performed, 
when the piece has been properly secured by wedging, or otherwise. 

Another inethod, and one which we prefer, is, to add to the common 
face chuck, at the distance of two or three inches from, and parallel 
to it, a second plate, faced on the inside, and having an opening in 
the centre, through which the work is performed. 

This second plate is supported from the first, by pillars, or blocks 
of equal thickness, three or four being used, according to the size and 
shape of the piece to be chucked. Screw bolts pass through these 
several pillars or blocks, to secure the front plate m its place. 

This chuck, with its pillars, or blocks, resembles the two plates of 
a circular time piece, with their pillars. In this chuck, any piece 
which is not thicker than the space between the two plates, may be 
fixed for drilling or turning, with the most perfect facility ; the usual 
way of doing this, is by wooden wedges driven between the work and 
the back plate. Set screws are also used, when required by the na- 
ture of the work« 

Very respectfully, yours, &c. 

Wm. Mason & R. Tyler. 

Philaddphiay FA. 20, 1827. 



Patent Condensed Wood. 



In page 348 of our first volume, we published an account of the 
patent taken out in England by Mr. Atlee,for condensing wood; and at 
the same time, expressed our doubts of the utilitv of the process. The 
subjoined letter from Mr. Atlee to the editor of the Register of Arts, 
together with the observations of that gentleman, seem to place the 
process in a favourable point of view, sufficiently so at all events, to 
show that the subject is worthy attention. The experiment may be 
readily made upon small pieces of mahogany, or other wood, with the 
rolling mill of the silversmiths. Should any of our mechanics try ii^ 
we should be glad to learn the result.-^Eciitor. 

** To the Editor of the Register of Arts and Sciences. 

" Sir — Through the medium of your valuable and widely circu- 
lated columns, i am desirous of introducing to the consideration of 
the public, a description of the patent I have recently obtained, for 
the condensing of wood. In submitting my sentiments upon this sub- 
ject, to the ordeal of scientific criticism, by which the merits of the 
invention will be either acknowledged or disproved, I have the 
Satisfaction of declaring that my own opii\ions have not been hastily 
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formed^ but that they, proceed from long investigation, and have re- 
ceived the approving sanction of eminent and experienced engineers. 

^^The mechanical process of condensing timber is effected bypass- 
ing a plank through a rolling press^ by which operation every particle 
of mucila^nous iuice is completely extracted. By thus destroying 
the porosity of the wood, and expelling the vegetable mucus, the 
interstices are effectually and permanently closed. It may thus fairly 
be presumed, that a ()lank. of condensed timber, being purified from 
all those qualities which generate putrefaction, is secured and ren- 
dered proof against the destructive influence of the dry-rot. Chemistry 
teaches us, that the decomposition of matter, in other words putridity, 
is almost entirely occasioned by the action of air. In proportion as 
the atmosphere is heated, stagnant, and moist, fermentation proceeds, 
and it necessarily and obviously follows, that the decomposing power 
of the atmosphere, will be more essentially exerted on a porous sub- 
stance, than on one whose component interstices are more closely 
rivetted together, and which altogether presents a harder, and more 
impervious resistance. 

** It is precisely to effect this object, that ray patent is calculated, 
by converting; a juicy, porous, and spongy material, into a durable,^ 
firm, and solid substance. I am also convinced, from repeated ex- 
periments, that a plank of condensed timber will never shrink, or 
expand } which for building purposes, such as laying floors, pannels, 
&c. must be of the first importance ; and I should recommend a coat- 
ing of oil to^be smeared over the plank, in some instances, before it 
passes through the rolling press, which will not only more eftectoally 
close up the interstices, but prepare the wood for receiving a higher 
polish, for various purposes : as, for instance, the painting of arms, 
or crests, on the pannels of carriages, and other descriptions of fine 
painting. 

" In naval architecture, I flatter myself with the hope of being able 
to introduce a most valuable improvement in the articles of trenails. 
I propose to pass them through steel tube plates, to any required 
gauge, by which process they will be of one uniform dimension, and, 
m all probability, may supersede the use of copper bolts. Under the 
present system, it is utterly impossible to produce any regular equality 
m ther size of trenails, but by tne aid of my invention, every species of 
wood, in proportion to its natural texture, may be accurately and 
unerringly condensed, from ten to fifty per cent. 

*' Musical instrument- makers, particularly of piano-fortes, will 
derive a considerable advantage from the using of the condensed tim- 
ber, which will not only remove the necessity of warehousing large 
(|uan titles of wood, for the purposes of seasoninff, but the tone of the 
instruments, especially in sounding boards, will be materially im- 
proved. 

^^I may also anticipate success in every article of furniture in 
which cabinet makers are concerned, book-cases, wardrobes, &:c. for 
instance, constructed of condensed wood, will never shrink, nor can 
the doors ever swerve from their original positions. By this process 
a polish may also be given to mahogany which approximates it t^ the 
clearness of a mirror. 
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<^ All wood intended to be used in the operation of veneering will 
receive U manifest superiority bj condensation, in as much as the ma- 
terial wit! become perfectly pliant. You may form some idea of the 
extraordinary power of the rollers, when I state to you, that a piece 
of veneering wood may be rendered so extremely flexible, as to admit 
of being tied in a knot. I could not without occupying too large a 
space in your Register, enter into the complete details of my patent, 
or particularize the various and remote ramifications to which it may 
extend. 

** But from the preceding observations it may be perceived that I 
contemplate a decided improvement in the durability of all descrip- 
tions of timber, to whatever purposes applied. After several inter- 
views with the navy board, I have^received every assurance of sup- 
port ; and many of the most eminent musical instrument makers have 
encouraged me with the most flattering prospects of decided suc- 
cess. I have only to add, that the machinery, and steam engine, are 
nearly com^pleted, and that in the course of a month or six weeks the 
merits of my patent will be submitted to the test of experiment on the 
lai^e scale. 

** I remain. Sir, your's, &c. 

^ James F. Atlee.'* 

N. B. [We have seen some samples of wood, condensed by the 
above patent method, and were much surprised at their improvement 
in solidity, strength, and beauty. Some pieces of 7-8 inch plank of 
Honduras mahogany was reduced by the operation to 7-16, or to one 
half, and consequently its weight, or rather its specific gravity, was 
greatly increased ; the texture of the grain was so much altered, as 
to resemble fine Spanish mahogany, to which, indeed, it must be 
vastly superior in durability and strength. Thinner pieces were 
reduced in a similar ratio, and were almost as elastic and supple as 
leather; and some samples of rose wood which had undergone the 
compression with their surfaces oiled, had acquired highly polished 
and smooth 'Surfaces. The invention upon the whole promises the 
most valuable results,, and claims the attention in particular of those 
classes of manufacturers^ mentioned in the preceding letter.] 

lEd. Beg. o/jlrts. 



Effectual means of preserving Wood. 

TO THE EDITOR OF THE KEOISTER OF ABTS. 

Sir — Amidst the contrariety of opinions which distract the 
minds of the mechanic and philosopher as to the cause of the dry 
rot, and the means of remedying that destructive evil in wood, I do 
not remember to have seen any observation upon the effect produced 
by the submersion of timber in the fluid that is drained irom iron 
pyrites, or (as it is usually termed) copperas stone 'liquor, previous 
to the chemical operation that is pursued to make the sulphate of 
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iron from that fluid. Being the other daj at the Copperas Works in 
the vicinity of WhitstaWe, in the county of Rent, I was forcibly 
struck with the remarkably sound state^of the whole of the timber 
which had been lying about the premises for years, and formed part 
of the buildines or those works ; they were much discoloured, in conse- 
quence of being saturated with the copperas fluid, or from exposure 
to the influence of air impregnated with the steam from the standing 
works, or from the evaporation of the deposits^ and pits of copperas 
stone and liquor. 

Inquiring of the seafaring persons on the spot their opinion of the 
cause of the wood being thus secured from that destnictive disease, 
—their unanimous opinion was, that dry rot never occurred when 
wood had been soaked in copperas fluid ; and so deeply rooted is their 
conviction of the fact, as to amount to a proverb. 

Inferring that some advantage might be derived by the knowledge 
of this circumstance to those who feel an interest in the preservation 
of wood from rot, I have taken the liberty of directing your attention 
to the subject. And, were experiments tried upon wood felled at 
different seasons of the j^ear, and immersed in any of the copperas 
pits in the kingdom, it might set at rest speculative opinions on this 
matter, and conduce td important advantages to the country. 

Some of the individuals with whom I entered into conversation on 
the subject, have made their observations on the preservative qualities 
of the copperas fluid on wood, between 60 and 70 years. 

What injury might be done to iron nails, or copper bolts, driven 
into the wood thus saturated, I am incapable of forming a judgment ; 
but much of the timber at the copperas works had bolts ^nd large 
nails remaining fast, which appeared only rusty and deteriorated by 
exposure to common atmospheric changes. 
I am, Sir, 

Ypur most obedient sei*vant, 

J. B. C. 

[That we entertain a most favourable opinion of the utility of the 
process recommended by our intelligent correspondent, our readers 
may be assured, when we acauaint them that it has, in part, formed 
one of our favourite schemes tor some years past ; but the pressure of 
other matters has prevented us from making the necessary experi- 
ments. Our intention was first to subject various kinds of wood to 
dry distillation by a slow process, and afterwards, by the aid of a 
Bramah's hydrostatic press, to force into and fully saturate the pores. 
of the wood with salts of iron or other metals in solution. The expense 
of the operation would not be heavy, while there is scarcely a doubt of 
its entirely preventing the dry rot, and, at the same time, so far ex- 
tending the durability of the timber, as, ultimately, to render the pro* 
cess one of great economy.]— JBrfif or of the Begiater of Arts. ' 
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On a new kind of- Clot h^ fabricated by Insects. 

Extract from the Memoir of Mr. Lenormand, read at the National Institute of 
France, on Monday, the 9th October, 1826. 

Mr* Habenstreetf of Munich, has succeeded in procuring the cloth 
in question, by directing, after patient efforts, the labours oT a kind of 
caterpillars, in a certain space. These cat^^rpillars are, according to 
this ingenious gentleman, the larvaB of* a butterfly, described under 
tlie name of Unea punctata^ or Finea padilla, by some authors. Their 
instinct teaching them to construct over them a tent or covering, of 
extreme fineness, but nevertheless of sufficient texture, impervious to 
air, and which may be easily separated from the body, upon which it 
rests; Mr. Habenstreet took advantage of this circumstance, to make 
the insects work on a paper model, suspended, from the ceiling, to 
which model he eave precisely the form and dimensions which suited 
him. He thus ootained square shawls, of an ell in size ; some of two 
ells in length, by one in breadth ; an air balloon, of four feet high, by 
two in horizontal diameter; a woman's complete robe, with the sleeves, 
but without yearns. In orde;r to give the tissue a regular form, it is 
often necessary to fix limits, beyond which the caterpillars must not ' 
go: to this end, one has only to touch the interdicted parts with oil; 
for the worms, having a natural antipathy to this substance, will never 
work on those spots which have been oiled ; they will not, in short, 
touch them ; so that Mr. Habenstreet succeeded m making the cater- 
j>illars fabricate a stuff, which appeared as if regularly stitched. It 
18 easy to conceive that the number of caterpillars required for a given 
work, must be proportioned to its dimensions; one, or two at most, are 
sufficient to form a square inch of cloth ; so that their number is not 
so great, as one, at the first view, would be inclined to imagine. 

Mr. Lenormand enters into details upon the nature of the cloth 
produced by the caterpillars. This stuff, although of considerable 
firmness, yet is of a fineness which exceeds that of the lightest gauze. 
Mr. Lenormand exhibited to the Academy a specimen of the cloth; 
it would be difficult, without having seen it, to form an idea of its 
extreme levity. 

Mr. Paret, professor of chemistry in the Academy of Stockholm, 
who sent the above mentioned specimen to the author of the memoir, 
saw himself, the insects at work; and furnishes, on this head, some 
curious details. 

The balloon, mentioned above, weighed less than five trains ; never- 
theless, it was air tight ; the heat of the hand was sufficient to inflate 
it in an instant ; and the flame of a single match, held for some seconds 
beneath it, caused it to rise to a considerable height in the air, where 
it remained for half an hour. 

A shawl, of an ell square, on being extended, was blown into the 
air, by a slight puff, and it then resembled a light vapour, gently 
agitated by the wind. 

Mr. Habenstreet offered to make a present of a shawl to Mr. Paret, 
on condition that the latter would cause it to fall from the air upon 
his head; but this was found to be impossible; for as the shawl ap- 
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proached his body, the heat which exhaled from it, produced suflUcient 
agitation in the air to repel the shawl. 

As was before stated, Mr. Habenstreet caused the caterpillars to 
fabricate a complete robe, which he presented to her majesty, the 
Queen of Bavaria, who frequently wore it over her dress, on court-days. 

It is easy to conceive that Mr. Habenstreet has been enabled to 
succeed in nis undertaking, only after numerous experiments, prose- 
cuted with indefatigable patience. The productions of the caterpillars 
are composed of the same materials as those of which they form their 
cocoons. This singular fabric has no resemblance to silken stuif, the 
filaments of which are regularly interlaced ; whereas, those whereof 
the former is composed, are superposed; and this act takes place at" 
the moment that the insect secretes the matter which forms tne sttiiF. 
Mr. Habenstreet has been enabled to give to this novel manufacture^ 
an increased solidity, by compelling the insects to labour several times 
over the same surface. This labour can neither be so long nor so 
difficult as may be conjectured, since Mr. Paret saw, at Munich, a 
shawl, of an ell square, which cost only the trifling sum of eight francs. 

The caterpillar which effects the fusain (euonymus europams^) and 
which, in France, is more common than ttiat* made use of by Mr. 
Habenstreet, spins its threads, and forms a tent in a similar manner; 
and advantage may be taken of its labours, by following Mr. Haben- 
street's process, which is indicated in the memoir of Mr. Lenormand ; 
but to this end, says the latter, one must be possessed of industry and 
patience, equal to those qualities which are so conspicuous in the 
Munich entomologist. 



On ornamenting steel with gold ami platincu By Nicholas Mill, Esq^ 

Bridge Cottage^ Camberwell^ Jan, Sth^ 1 826. 

Sir — In a paper inserted in your Repository for November last, I 
suggested some inquiries respecting the various methods of gilding 
practised by artisans. Since that period, I have been prosecuting 
some experiments, with success, for ascertaining the proper mode of 
superficial gilding upon steel: and I transmit the result to you, for 
the benefit of that class of artists. It is necessary, perhaps, to pre- 
mise, that the instructions given, in most elementary works upon 
chemistry, for gilding with the ethereal solution of gold, are either er- 
roneous, or not sufficiently explicit^ and to this cause may be traced 
the manv failures which have occurred in practising tliis art. 

The following is the process which I used 5 and which answers 
equally well, either for gold or platina. 

Dissolve, any quantity of gold or platina in nitro-muriatic acid 
{acqua regia^) until no further effervescence is occasioned by the ap- 
plication of heat. Evaporate the solution of gold or platini^ thus 

• This cloth-weaving insect inhabits the European bird-cherry, prunua padua / 
but we suspect that there is some mistake in its generic name; we cannot find, 
in our books, the genus Finetu Perhaps it is the Phalsena punetaia, of Gmelin^ 
Tom. i. p. 2482. 
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formed, to dryAess, in a gentle heat; (it will then be freed from all 
excess of acidf, which is essential;) and re-dissoive the dry mass in 
as little water as possible: next take an instrument which is used by 
chemists for dropping liquids, known by the name of a separating-fun- 
nel, havinj^ a pear-shaped body, tapering to a fine point, and a neck 
cajNible otbeing stopped with the nn^er or a cork; which may con- 
tain a liquid ounce, or more: fill it with the liquid about one quarter 
part; and the other three parts, must be filled with the very best sul- 
phuric ether^ If this be rightly managed, the two liquids will not 
mix. Then place the tube m a horizontal position, and gently turn 
it round with the finger and thumb. The ether will very soon be 
impregnated with the platina or gold, which may be known by its 
change of colour. Replace it in a perpendicular position, and let it 
rest for twenty-four hours; having first stopped the upper orifice with 
a small cork. The liquid will then be divided into two parts; the 
darkest coloured being underneath. To separate them, take out the 
cork, and let the dark liquid flow out: when it has disappeared, stop 
the tube immediately wim the cork; and what remains m the tube is 
fit for use, and may be called the gilding-liciuid. Let it be put into 
a bottle, and tightly corked. When an article is to be gildea, a ves- 
sel of glass or unslazed ware must be provided, of just sufl5cient size 
to admit the article: it must then be filled with the rilding-liquid, 



nearly to the top. The steel must be very highly polished^ and be 
entirely free from rustov grease. A basin, full of clean water, must 
be ready at hand : the article must be immersed into the gilding- 
liquid, and allowed to reniain as short a time as possible ; then be 
taken out, quickly plunged into the water, and well rinsed: it must 
next be dried with blotting-paper, and be placed in a temperature of 
150*^ Fahr. till it be ^completely heated throughout; it may then be 
polished with rouge and a soft leather; or, which is better, be bur- 
nished. 

It will be as well to observe, perhaps, that the muriate of gold or 

Elatina, formed hj digesting these metals in nitro-muriatic acid, must 
e entirely free from all excess of acid; because it will otherwise act 
too forcibly on the steel, and cause the coating of gold to peel oiT. 
Pure gold must be employed. The ether must not be shaken with 
the muriate of gold, as is advised in chemical publications, for it 
will be sure, then, to contain acid: but, if the two liquids be con- 
tinually brought into contact, by the motion I have described, the 
aflRnity between ether and gold is so strong, as to overcome the ob- 
stacle of gravity, and it will hold the gold in solution. The ethereal 
solution may also be concentrated by gentle evaporation. Care must 
be taken not to wipe the steel until the heat has been applied. This 
gilding is an effectual protection against rust; and is, at the same 
^me, very ornamental. 

I am, Sir, your obliged servant, 

Nicholas Mill. 
T. Gill, Esq. 

[Technical BtposUoxy* 
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Method of Procuring good Feat 
Put four or five handfuls of hops in a linen ba& place It in a large 
pot, and pour on it boiling water, or make it bou for some time. 
Divide the decoction into equal parts. The first part is poured while 
hot into a kneading trough, in which is a little sour paste of dough. 
Add to it a little sugar, a few whites of eggs well beaten, and a suf- 
ficient quantity of wheat flour to form a paste of ordinary censistenc^i 
knead it well, and cover it over. When the mass is well risen it 
may be used for the purpose of fermenting the finest wheat paste or 
dough, without any fear that the bread, after baking, will retain the 
least sourness, because the acetic acid of the leaven has been com- 
pletely decomposed in the course of the fermentation. It is probable 
that this would not have been the case without the sugajr and the 
eggs. To obtain a leaven which will answer for futureMtches, re* 
serve a portion of the dough, pour on it the second half of the decoction 
of hops, previously heated, and add the same quantity of sugar, white 
of eggs, and flour as before, knead the whole with a bit of the former 
leaven, and let it rise in the trough. Nothing but flour need after- 
wards be added. [BuL de Sciences^ Sept. 1825. 

Iron-Wire Suspension Bridge at Geneva, 
A SECOND suspension bridge has been^onstructed at Geneva, of iron- 
wire, as successfully as the first. {See^Begister of Arts^ vol. I. p. 1$3.) 
It extends in the same manner over the ditches of the fortifications ; its 
length is 82 metres (269 feet,) that, however, being divided into two 
portions by an intermediate piece of masonry. Its width is two metres 
(6.56 feet.) It descends from the town side outwards, and also 
passes obliquely at an angle of 60° from the abutments, circum- 
stances which raised the expenses to 30,000 francs. The suspension 
cables are four in number, and contain each 135 wires running the 
whole length ; the wires are held at the extremities in a hollow cone, 
and the flexure of the cables is one-twelfth of the distance between 
the points of attachment. The bridge, when finished, was laden for 
trial, with stones, timber, &c. equal in weight, to that which would 
have been occasioned by covering it with people, which trial it bore 
without the slightest derangement. — Biblio. Univer. 



Suspension Bridge over the Neva^ at St. Petersburg, 
It is in contemplation to erect a suspension bridge of iron across 
the Neva, at St. Petersburg ; it having been found impossible to erect 
a bridge of stone or wood, on account of the great depth, and occasional 
rising of the waters. The depth above the ordinary level, is about 42 
feet ; and this is increased by inundations to 60 or more feet. The 
proposed bridge is, therefore, to consist of a single arch of 1022 feet 
span. It is to be composed of three distinct bridges, one on each side, 
9 feet wide, for carts, &c. a middle oiie with a road, 21 feet wide, for 
carriages ; and two path ways, each 5 feet wide, for pedestrians. The 
suspension chains are to contain in their section, a total surface of 400^ 
square inches. 
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Metallic Healds or Heddles. 

A PATENT has been recently granted to Mr. John Osbaldeston, of 
Blackburn, for an improved method of making the healds or heddles 
of weaving looms. 'Fhe healds (as our readers generally well know,) 
are formed oF two rods, one above and the other below the piece, and 
connected together by numerous strings, through which distinct por- 
tions of the warp pass, and -by means of the treadles are lifted and 
depressed. Instead of the numerous cords, the patentee employe 
very thin slips of brass placed edgeways, which are bent in the middle, 
ana h hole made obliquely in each, so that the threads of the warp 
may pass through them without being drawn out of a straight line. 
The top and bottom rails are of wood, with a metallic groove in each, 
in which slide pieces of metal adapted to receive the thin blades of 
metal, and to be connected together by rods pressing through them. 



On the use of animal charcoal for purifying Pyroligneous JJcid. By 
M. Berzelius. * 

According to a statement ipade at the Royal Academy of Sciences 
at Stockholm, it appears, that by the use of animal charcoal, every 
particle of empyreumatic oil may be removed from pyroligneous acid, 

M. Berzelius has discovered by some experiments, that the residue 
of the charcoal obtained in the fabrication of Prussian blue, at the 
time of the extraction of the hydro-cyanate ferro of potash^ possesses 
this power to such a degree, that a very small quantity of it sufficed 
to purify the pyroligneous acid, and to deprive it of all empyreumatic 
flavour. The whole process consists in mixing the acid with the char- 
coal, and afterwards straining it. Hartshorn purified by distillation 
and charcoal, is at first white, but becomes afterwards darker, be- 
cause the empyreumatic oil contained in it is not absorbed, but only 
rectified ; M. Berzelius, apprehensive that the same result might ensue 
with the pyroligneous acid prepared as before described, left some of 
it in a bottle badly stopped, for the space of five months, and at the 
end of that time; could not, after putting it to the most severe test% 
discover any appearance or flavour of the empyreuma. [lb. 



Sinking of the Pariaian Pantheon. 

Perhaps no more striking illustration can be g:iven of the necessity 
of having the surfaces of joints rigorously parallel in every part of an 
edifice, that what occurred in building the Pantheon at Paris. In 
this edifice, a vast and lofty dome was to be supported by four groups 
of elegant columns. In order to give the columns the appearance of 
consisting only of ^ single stone, the drums or truncated conical 
pieces of which the shafts were formed, were hollowed out towards. 
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the centre, so that the edges of every two pieces might unite closel j 
all round, and not leave the least visible separation. The aspect of 
these columns, when first erected, was beautiful; thej appeared a 
thef'd^ceuvre of art; but when the immense weight of the arch was 
laid upon them, the edges of the drums which alone were in contact* 
not having sufficient surface to support the pressure, split and crum- 
bled away, and the whole dome settled down till all the surfaces of 
each joining came into contact. The architect found it necessary 
to erect some large massy pillars in the centre of each group of 
columns which supported the dome, and the beauty of the structure 
disappeared. It would have been preserved, had«the joinings of the 
drums been surfaces applied to each other in every point. Geometry 
supplies us with the means of doing this in the most simple, as well 
as the most complicated casesw— Z>2(p«V9 Geometry. 



Power of the Sun^s Rays, 



Mr. Mackintosh, a respectable and intelligent gentleman, who is 
contractor for the government works, carrying on at Stonehouse Point, 
near Plymouth, having descended in th« diving bell with workmen, 
for the purpose of laying the foundation for a sea-wall, reports, that 
when the machine, which is provided with convex glasses in the upper 
part of the bell, was 25 feet under water, to his astonishment he per- 
ceived one of the workmen's caps smoking; on examining it, he found 
that the rays of the sun had converged through the glass, and burned 
a hole through the cap ; also, that similar effects hacl, during hot wea- 
ther, frequently occurred on their clothes, so that the workmen, now 
aware of the cause, place themselves out of the focal point. 



Notice of Bull on Fuel, ^c. 



In the fifth number of our first volume, we published the expe- 
riments of Mr. Marcus Bull, on the subject of fuel, and on the 
apparatus used for its consumption, and have since announced the 
republication of that paper, with some additions, forming a neat little 
Tolume. 

It does not appear that the labours of Mr. Bull have received, at home, 
that attention which they merit, both from the importance of the sub« 
ject, and the talent and industry with which his enquiries have been 
pursued. The following observations upon Mr. Bull's experiments, 
are from the Sevue Encyclopedique, 

" This performance is particularly remarkable for its accordance 
with the results of expenments of a different character, mad« in 
£urope. Mr. Bull carefully describes those which he has pursued, 
and this is^ not the least instructive part of his book. He compares 
his inquiries with those of Lavoisier, Crawfbi'd, Dalton, and Rum* 
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fonl, and efltimates the degree of exactness which they maj have at- 
tained. He next describes his apparatus and modes of weighing; 
his methods of calculation , and the principles upon which they are 
founded. He reviews every thing ot importance that has been done 
on this subject in France, Ureat Britain, and his own country, and 
turns to aci vantage every thine that he collects. His experiments 
were prosecuted during a period of six months, and extendea to forty- 
six kinds of wood ; to coal from seven mines in America, to those of 
England, and particularly to some kinds of charcoal, and finally, to a 
mixture of coal, charcoal, and clay, which is used in America, as well 
as in some parts of Europe. The memoir of Mr. Bull is the most 
complete that has hitherto been published upon tlie subject of fuel, 
which is so important an article in domestic economy. It is to be 
wished that it may be translated into French, in order that its useful- 
ness may be more extensively diffused. 
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J.K. Mitchell 
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Premiums. 



James Ronald son 
T. Fletcher 
A. G. RaUton 
Abraham Miller 
S. J. Robbing 

Managers of the Sinking Fund. 
A. G. Ralston 
S.V.Merrick 
John Richardson 



Curators* 

Harvey Lewis 

Wm. S. Warder 

•Auditors. 

Abraham Miller 
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Queries. 
Economical Machine for Carding and Spinning Wool. 

Can jdu, Mr. Editor, give any information respecting an economical 
machine for carding wool ? There are small machines, which answer 
very .well for cotton, and which are extensively used by some of the 
southern planters ; but I do not know of any applicable to wool ; one 
which could be turned by hand, is much wantea, both in the southern 
and western states, and particularly in the latter. If any machine 
has been invented for spinning wool,"which can be used in farm 
houses, and which will considerably abridge the labour of preparing 
the yarn for the loom, there are thousands who would gladly avau 
themselves of it, was it within their reach. 

A Western Farmer. 



Uconomical Grist Mill. — ^Repeated enquiries have been made after 
an economical grist mill. We described one in page 29, of our second 
volume, which we know has answered the purpDse well, in the hands 
of the gentleman from whom we received the description. It is 
however believed by many persons, that one still better may be made ; 
we recollect hearing one spoken of in very favourable terms, which 
was patenfed by some gentleman in the state of Maine, but respecting its 
real merits, we are not fully informed. Such a mill is much wanted ; 
it should not require more than the power of one horse; but a hand 
mill, would, in many situations be preferred. We have resided in the 
southern states, and know, from experience, that a mill which would 
make good com -meal, which could oe easily fixed, and not subject to 
be put out of order, is more needed there, and also in several of the 
western states, than any other machine for domestic use. We have 
ourselves sent corn thirty miles to a mill, and have waited four days 
for a turn; and similar circumstances are of general occurrence, 
during the dry season in July and August. Many fertile districts, 
are scarcely habitable, on account of their remoteness from good 
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streams; a diflBcultj which can be obviated, only by mills set iti 
motion by some other power ; and where the population is scattered, 
this power must be obtained at little cost. 



LIST OF PATENTS IN ENGLAND, 

Which passed the Great Seal in November^ 1826. 

To Benjamin Newmarch, of Cheltenham, Esq. for his invented 
improvements on fire-arms — Sealed 7th November. 

To Edward Thomason, of Birmingham,^ in the County of Warwick, 
goldsmith and silversmith, for his bavins found out and invented im- 
provements in the construction of medal^ tokens, and coins — ^9th 
r^ovember. 

To Henry Charles Lacy, of Manchester, in the County Palatine of 
Lancaster, coach-roaster, for his new invented apparatus, on which 
to suspend carriage bodies — 18th November. 

To Bennett Woodcroft, of Manchester, in the County of Lancaster, 
silk manufacturer, for his havine invented or found out, certain im- 
provements in wheels and paddies, for propelling boats and vessels*— * 
18th November. 



NOTICES. 

The article in our last number on the subject of Mill-spindles and 
Brands, ought to have had the signature of William Foole^ instead of 
that of J. Morton Poole. 

Those subscribers whose numbers were originally forwarded from 
New- York, will still direct their enquiries to the agent there, as their 
numbers are still put up in that city, and the agent here has not the 
means of correcting any mistakes. 

A subscriber in the vicinity of Albany, wishes to have his num- 
bers uncut. They are generally preferred cut, and the margin is 
widened by the printer with that view. We would with pleasure 
comply with the wishes of individuals, but the preparation for trans- 
mission is, of course, the work of agents, ana perpetual mistakes 
would arise from the departure from a general rule. Should the 
number in question have been cut shorter than usual, on its return, 
another shall be forwarded. 

Subscribers who pay the amount of their subscription, before the 
delivery of the numoer for April, will be considered as making pay- 
ment in advance, in wliich case a deduction of 50 cents is made. 
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ON THB NATURE AND PROPERTIES OF TIMBER. 

Uxiradedfrom " The Ekmentaryprindpksof Carpentry,*' by Thoma$ TVedgoid, 
' [Contiimed from Vol. n, page 149.] 
Cfthe Prevention of the Ravages of Worms and Insects, 

Besides the decay of its parts, timber is subject to be destroyed 
by various worms and insects. Some woods are more subject to be 
destroyed by them than others; such as alder, beech, birch, and, in 
general, all soft woods, of which the juices are of a saccharine nature. 

Against the common worm, oil of spike is said to be an excellent 
remedy, and the oil of juniper, or of turpentine, will prevent them 
in some degree. A free use of linseed oil is a good preventive; but 
these can be applied to small articles only. 

Evelyn recommends sulphur which has been immersed in aquafortis 

S nitric acid) and distilled to dryness, which being exposed to the air 
lisftolves into an oil. The parts to be secured from the worm are to 
be anointed with this oil, wnich does not give an unpleasant odour 
to the wood. 

Lime is an excellent preservative against the worm, and sap-wood 
should always be impregnated with it when used in a dry situation. 

As worms do not attack bitter wopds, soaking wood in an infusion 
of quassia has been tried, which is said to have the desired eftect. 

The bottoms of ships, and timbers exposed to the action of the sea, 
are often destroyed by the pipe-worm or teredo navalis of naturalists. 
This creature is very small when first excluded from the egg, but 
soon acquires a c'onsiderable size, being often three or four inches in 

Vol. IIL— .No. 4.— April, 1827. 28 
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length, and sometimes increases to a foot in length. Its head is jpro- 
vided with a hard calcareous substance, which performs the office of 
an auger, and enables it to penetrate the hardest wood. When a 
piece of wood, constantly under water, is occupied by these worms, 
there is 'no sign of damage to be seen on the surface, nor are the 
worms visible till the outer part of the wood be broken or cut away; 
yet they lie so near the surface as to have an easy communicacdon 
with the water by a multitude of minute perforations. They were 
originally brought from India to Europe. 

Wood is eaten by them till it becomes like a honeycomb, yet there 
is an evident care in these creatures never to injure one 'another's 
habitations, for the divisions between the worm holes are entire, 
though often extremely thin. The fir and alder are the two kinds 
of wood they seem to destroy with the greatest ease, and in these 
thev grow to the greatest size. In oak they make slower progress, 
and appear smaller, and not so well nourished. 

They never touch bitter woods, and in solid or hard woods they 
make slow progress. Charring the surface of wood is not found to 
be of any use. 

A mixture of lime, sulphur, and colocynth, with pitch, is found to 
be a protection to boards and the like. And rubbing the wood with 
poisonous ointments is a means of destroying them. 

Coal tar is also a good protection against their depredations. The 
pores of the wood should be saturated as far as possible with it; and 
perhaps corrosive sublimate might be used with advantage, by satu- 
rating the wood with a solution of it, and letting it dry before the tar 
.be laid on. 

Whale oil is stated to be an effectual remedy, and has been suc- 
cessfully employed. 

There is another kind of worm which is very destructive to timber, 
which Mr. Smeaton observed in Bridlington piers. The wood of 
these piers, he says, is destroyed by a certain species of worm, dif- 
fering from the common worm whereby ships are destroyed. " This 
worm appears as a small white soft substance, much like a. maggot; 
so small as not to be seen distinctly without a magnifying glass, and 
even then a distinction of its parts is not easily made out. It does 
not attempt to make its way through the wood longitudinally, or along 
the grain, as is the case with the common ship worm, but directly, 
or rather a little obliquely inward. They do not ^ppeiir to make 
their way by means of any hard tools or instruments, but rather bj 
some species of dissolvent liquor, furnished by the juices of the ani- 
mal itself. The rate of progression,'' he was informed, " is, that a 
three^inch oak plank will be destroyed in eight years by action from 
the outside only." Fir is more subject to be destroyed by this worm 
than oak. 

To prevent the destructive effects of these worms, Mr. Smeaton 
recommended that the timbers of the piers should be squared, and 
made to fit as close together as possible; to fill all the openings left 
with tar and oakum, and level the face and cover it with sheathing, 
as ships are covered. 
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These worms do not live except where they have the 'action of the 
water almost everj tidej nor do they live in the parts covered with 
sand. 

The remedies that resist the ship worm would no doubt be effect- 
ual against these. 

The termite or white ant ^a species of the genus termes^ and of the 
aptera order of insects in the Linnaean system) is represented bj 
LinnsBUS as the greatest calamity of both Indies, because of the havoc 
they make in all buildings of wood, in utensils, and in furniture; no- 
thing but metal or stone «;an escape their destructive jaws. They 
frequently construct nests within the roofs and other parts of houses, 
which they destroy if not speedily extirpated. The larger species 
enter under the foundations of houses, making their way through the 
floors, and up the posts of buildings, destroying all before them. 
And so little is seen of their operations, that a well-painted building 
is sometimes found to be a mere shell. 

Corrosive sublimate is highly poisonous to these ants; therefore, to 
impregnate the timber with a solution of it would prevent their rav- 
ages. Arsenic is also very destructive to them; and they do not de- 
stroy wood impregnated with oil, particularly essential oils. Thunberg 
found cajeput oil effectual in destroying the red ants of Batavia; he 
used it to preserve his boxes of specimens from them. When ants 
were put into a box anointed with this oil they died in a few minutes. 

Of the DurabUity of Timber, 

The carpenter who feels any delight in the progress of his art can- 
not be insensible to the advantage of giving durability to his mate- 
rials; nor yet be uninterested in any inquiry into the probable extent 
of their duration. Not tliat his fame as an artist rests solely on the 
extent of their duration; for while his productions are worthy of 
imitation, the remembrance of them will be preserved by the engra- 
ver's art as long as there shall be men capable of paying a just tribute 
to the memory of departed merit. The French army, in 1799, de- 
stroyed the celebrated bridge across the Rhine at Schaffhausen; but 
the tame of Grubenmann the carpenter will long continue; and the 
form of that excellent specimen of the art will only cease to be re- 
membered when carpentry itself no longer exists. 

It must also be remembered, that to give durability to his mate- 
rials is one branch of the carpenter's art; and that to be defective in 
this particular is as much to his discredit, as to be unacquainted with 
the geometrical or mechanical principles of carpentry. 

As examples of the duration of timber, I have collected the follow- 
ing notices; and must, though not without regret, leave the subject 
to be extended by those who have better means of rendering it more 
complete. 

Oi the durability of timber in a wet state, the piles of the bridge 
built by the Emperor Trajan across the Danube is an example. One 
of these piles was taken up, and found to be petrified to the depth of 
three-fourths of an inch; but the rest of the wood was little different 
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from its ordinary state, though it had been driven more than sixteen 
centuries. 

The piles under the piers of London Bridge have been driven above 
600 years, and from Mr. Dance's observations, in 1746, it does not 
appear that they were materially decayed^ indeed they are noir 
(1819) sufficiently sound to support the massy superstructure. They 
are chiefly of elm. 

We have also some remarkable instances tf the durability of tim- 
ber when buried in the ground. Several ancient canoes have been 
found in cutting drains through the fens in Lincolnshire, which must 
have lain there for many ages. In the Journal of Science, &c. pub- 
lished at the Royal Institution, one of these canoes is descrioed, 
which was found at the depth of eight feet below the surface of the 
ground. It was SO feet 8 inches Ions, and 3 feet wide in the widest 
part, and appears to have been hollowed out of an oak tree of re- 
markably fine free-grained timber. 

Also, m dimne away the foundation of old Savoy Palace, London^ 
which was buut 650 years ago, the whole of the piles, consisting of 
oak, elm, beech, and chesnut, were found in a state of perfect sound- 
ness| as also was the plankins which covered the pile-heads. Some 
- of the beech, however, after being exposed to the air a few weeks* 
though under cover, had a coating of fungus spread over its surface. 

On opening one of the tombs at Thebes, M. Belzoni discovered 
two statues of wood, a littie lar^r than life, and in good preserva- 
tion; the onlv decayed parts being the sockets to receive the eyes. 
The wood ot these statues is most probably the oldest in existence 
that bears the traces of human labour. 

A continued range or curb of timber was discovered in pulling 
down a part of the Keep of Tunbridge Castie, in Kent, which was 
built about 700 years ago. This curb had been built into the middle 
of the thickness of the wall, and was no doubt intended to prevent 
the settiements likely to happen in such heavy piles of building; and 
therefore is an interesting tact in the history of constructive archi- 
tecture, as well as an instance of the dufabiuty of timber. 

In dis^ng for the foundations of the present house at Ditton Park, 
near Windsor, the timbers of a drawbridge were discovered about 
%ten feet below the surface of the ground; tnese timbers were sound, 
but bad become black. Hakeweil says, that Sir John de Molines 
obtained liberty to fortify the Manor-house of Ditton, in 1596; and 
it is most probable the drawbridge was erected soon after that time; 
and accoraingly the timber had been there about 400 years. 

The durability of the framed timbers of buildings is also very con- 
siderable. The trusses of the old part of tiie roof of the Basilica of 
St. Paul at Rome, were framed in 816, and were sound and good in 
1814, a space of nearly a thousand vears. These trusses are of fir. 
. The timber- work of the external domes of the church of St. Mark, 
at Venice, is more than 800 years old, and is still in a good state. 

The inner roof of the Chapel of St Nicholas, King^s Lynn, Nor- 
fqlk, is of oak, and was constructed about 450 years ago. 
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Daviller states, as an instance of the durability of fir, that the lar^e 
dormitory of the Jacobins' Convent, at Paris, had been executed in 
fir, and lasted 400 years. 

The timber roof of Crosby Hall, in London, was executed about 
S60 years ago; and the roof of Westminster Hall, which is supposed 
to be of chesnut, is now above 300 years old. 

The rich carvinss, in oak, which ornamented the ceiling of the 
king's room in Stirling Castle, are many of them still in good pre- 
servation. It is nearly 300 years since they were executed, and they 
remained in their original situation till a part of the roef gave way, 
in 1777, when the whole was removed, and has since been dispersed 
among the collectors of curious relics of old times. 

Moreton Hall, in Cheshire, where " the staircase winds round the 
trunk of an immense oak tree," and the building itself is chiefly con- 
structed of wood, has now existed 250 years. 

And Mr. Britton describes an old house at Islington, constructed 
chiefly of wood, which he has ascertained to be about 200 years old. 

Other notices of extraordinary durability will be found in the de- 
scriptions of the different kinds of wood. But enough already has 
been collected to show that timber is very durable where nothing 
more than ordinary means have been used to render it so; that is, 
nothing, more than judicious selection and good seasoning. 

Every permanent support should be a good and sound piece of 
timber; inferior kinds snould be used for temporary purposes, and 
where no strain occurs, and consequently where they can be easily 
renewed without injury to the strength of the building. 

Mr. Barrow, in writing on this subject, very judiciously remarks, 
" that the felling of timber while young and full of vigour, making 
use of the sap-wood, and applying it to ships and buildings in an 
unseasoned state, have no cloubt contributea to make the disease of 
dry rot infinitely more common and extensive than it was in former 
times, when our ships were ^ hearts of oak,' and when, in our large 
mansions, the wind was suffered to blow freely through them, and a 
current of air to circulate through the wide space left between the 
pannelled wainscot and the wall. In those old mansions which yet 
reniain, and in the ancient cathedrals and churches, we find nothing 
like dry rot, though perhaps 

'perforated sore 

And drilled in holes, the solid oak is found 

By worms voracious eaten through and through/ " 

In regard to the durability of different woods, the most odorife- 
rous kinds are generally esteemed the most durable^ also woods of 
a close and compact texture are generally more durable than those 
that are open and porous; but there are exceptions, as the wood of 
the evergreen oak is more compact than that of the common oak, but 
not near so durable. 

In the same kind of wood there is much difference in the durability; 
and the observation is as old as Pliny, ^^ that the timber of those 
trees which grow in moist and shady places is not so good as that 
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which comes from a more exposed situation, nor is it so close^ sub- 
stantial, and durable;" and Vitruvius has made similar observations* 
Also split timber is more durable than sawn timber, for in split- 
ting, the fissure follows the grain, and leaves it whole, whereas the 
saw divides the fibres, and moisture finds more ready access to the 
internal parts of the wood. Split timber is also stronger than sawn 
timber, oecause the fibres being continuous, tiiejr resist by means of 
their longitudinal strength; but when divided bv the saw, the resist- 
ance often depends upon the lateral cohesion ot the fibres, which is 
in some woods only one-twentieth of the direct cohesion of the same 
fibres. For the same reason whole trees are stronger than specimens, 
unless the specimens be selected of a straight grain, but the differ- 
ence in large scantlings is so small as not to be deserving of notice 
in practice. 

[To be continued.] 



On the prq^ratum of Chid Beater* 9 Skin^ Lathe-Bands^ Catgut 
Springs for Harps^ Violins and other Muxital InstrtanentSj ^e.* 

These various arts all require the previous freeing of the muscular 
tunic from the other membranes which constitute the gut. Anatomists 
distinguish in it, three membranes; viz. the external one, termed the 
peritoneal; the middle one, or muscular membrane; and the internal, 
or mucous membrane. Formerly, the guts were subjected to the pu- 
trid fermentation, in order to separate the peritoneal and mucous 
membranes from the muscular one; and this process was accompa- 
nied with such a foetid efiluvia, that the authorities obliged the manu- 
facturers to establish their works at a distance from all other habita- 
tions. In 1820, the Prefect of Police, of Paris, proposed to the So- 
aetd d^ Encouragement f to offer a prize for a process, either chemi- 
cal or mechanical, of effecting this object without submitting the guts 
to the putrid fermentation. The writer had the happiness to mlfil 
this object, and to merit the premium offered. 

After the guts have been freed from all greasiness, by the usual 
methods, ana turned inside-out, they are to be put into a tub, capable 
of containing as many as are produced from 50 oxen; and two buck- 
ets of water, each containing a pound and a half of the eau-de-Je- 
vellei (marking from 12 to 13 degrees of the Pise'liqueur^ or areome- 
ter for alkaline solutions), are to be poured upon them. If they should 
not be sufficiently wetted, throw over them another, bucket-full 
of well or river water; they are then to be well stirred up, and left 
to steep all night. At the end of this time, the mucous membrane 
may be removed with as much facility as it could be after many days 
of putrid fermentation. At the moment of contact with the eim- 
de-JaioeUe^ all fetidity totally disappears. 

* From the Didionnaire Teeknologique. 

f This article is an alkaline liquid, manufactured in the vicinity of Paris, and 
■old at a cheap rate, for the use of laundresses, &c. Of tliis liquid we will give 
a fiirther account, at the close of this paper. 
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The other operations may be afterwards performed in the usual 
manner. 

On the preparation of Crold Beater's Skiru 

When the workman has stripped off that part of the'peritoneal 
membrane which surrounds the coemrnn^ he takes from 2 to £l feet 
in length of it, and inverts it, or turns it inside-out; he then leayes 
it to dry: when dry, it resembles a paek-thread. In this state it is 
sold to the manufacturer of gold-beater's skin; who takes the dried 
membranes^ and soaks them in a very weak solution of potash. When 
sufficiently soaked, so as to have become gelatinous, he places them 
on a wooden plank, to scrape them clean, and cut them open with a 
knife. When the pellicles are well cleansed, and sufficiently freed 
from the water, they are extended on, wooden frames, three or four 
, feet long, and about ten inches wide; these are formed of two up- 
rights, joined by two cross-pieces; the cross-pieces have grooves of 
three or four lines wide maae in them. 

In order to extend the membrane, the workman takes it in Us 
hands, and affixes one end of it, by its dutinous quality, to the top 
of the frame, taking care that that part of the intestine which formed 
the outside of it be placed next to the frame; he then extends it every 
way, and causes it to adhere to the other end of the frame: this ef- 
fected, he takes anoHier' membrane, and applies it upon that which 
is already extended, takine care that the muscular membranes should 
be in contact with each oraer : in this way, they become so perfectly 
glued together, as to form one solid body. 

The two membranes soon become dry, except at their extremities, 
which are glued to the cross-bars of the frame. When the whole is 
well dried, the workman cuts the pellicles across at each end with a 
good knife, and separates them from the frame. The dried and stretch- 
ed membranes are then delivered to another workman, to give them 
what i& term lefond, being the last preparation; and to cut them into 
convement sizes. 

In order to finish the pellicles, the workman takes each band se- 
parately, and glues it on a similar frame to that which we have be- 
fore described, but without a groove: he applies the glue upon the 
cd^s of the frame, and places on it the band of pellicle. When 
auite dry, it is wariied over with a solution of one ounce of alum, 
oissolved in two wine-quarts of water, and again allowed to dry; it is 
then coated, by means of a sponge, with a concentrated solution of 
isin^ass in white wine, in which acrid and aromatic substances have 
been steeped, such as cloves, musk, ginger, camphor, &c.: these last 
substances are added, to prevent insects from attacking the pellicle. 
When sufficiently coated with this c6m{)osition, or, as the workmen 
<all it, groundedljtheyi lastly, cover it with a layer of whites of ^gs. 
The pellicle is then cut into pieces of about five inches square; sub- 
mitted to the action of a press, to flatten them; and then formed in- 
to small packets or books for sale to the gold-beaters. This last pro- 
cess very much resembles that used in preparing the English Court- 
Plaster, or le taffetas (P^ngleterre, 
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On the preparation of Lathe-Bands, 

Before we make known the m^paration of the intestines of sheep, 
for the manu&cture of various kinds of cords, we shall mention that 
of those made of the horse, mule, or ass, called Lorraxns^ for lathe- 
bands. These intestines receive exactly the same preparatory treat- 
ment as those of the ox. 

Grinders, polishers, and various other mechanics, use bands or cords, 
manufactured from the intestines of the horse, &c. freed from the mu- 
cous membrane. The gut is taken hold of by one end; into which is 
thrust a wooden ball, fastened on the end of a stake, fixed in a block; 
below this ball are four cutting-blades; or, to render the explanation 
more clear, it is a cutter formed of four blades and surmounted by a 
wooden bdil: they draw down the intestine equally over these blades, 
with both hands, so as to cut if into four equal strips, l^ey take four, * 
six, or ei^t of these strips, accordingly as they wish the cord to be 
thicker or thinner; then tie these strips by a particular kind of knot 
at one end, with large twine, made on purpose, which diey call a 
lace; and pass the end of it over a peg secured in a hole made in a 
post strongly fixed: at the distance ot about 30 feet, is placed another 
post with pegs, on one of which thev pass tiiese strips: near to the 
first post, the strips are all tied togetner with a new lace, which they 
fasten to the peg whereof we have just spoken; the workmen call this 
first operation the " warping." They cut tiiese strips, and fasten 
them as above described, if uiey are long enough (which is generally 
the case\ being careful that the ends are always taken in with the 
thread, naving cut them previously across, so that the seam shall not 
form any unequal thickness. If they are long enough, they make a 
second length, till the ^t is all taken in, or me pe^ entirely filled. 

When the weft is finished, the workman places his wheel conveni- 
ently, and passes over the hook of the spindle the thread which 
holds the weft-cord : he puts on a second lace, if the wheel bostrong 
enough to bear it; gives several turns to the wheel by means of a 
handle; and places tiie already-twisted cord over a hook. He acts the 
same with every woven cord; passing his hand carefiiUy along the 
coi-d from the wheel, and cntting with his knife all those fibres or 
threads which Mdll not form one body with the cord. This never 
shortens in drying, provided it is al ways'gathered together at the same 
dimension over me pegs. Some hours having elapsed, they replace 
the corda upon the wheel, and twist them afresh: 12 or 15 hours af- 
terwards they take them one after the other, and fasten the lace to a 
peg which they turn with the hand; the wheel seldom being strong 
enough. This twisting being effected, they rub it with a horse-hair 
cord dipped in water, which they form into a bundle, and hold be- 
tween tneir hands. This operation is called " stretching." Another 
twisting is made 3 hours afterwards; and they stretch it as forcibly 
as possible, after again fixing the cords over the pegs, and to the 
posts. 

If the cord, when sufficiently dry and twisted, is not exactly even, 
they polish it with a piece of dog-fish-skin; but if the horse-hair cord 
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has been passed enough Aer it, tfiat becomes unneceaeary. When 
the cord is dried and stretched, it is not generally sulphured. When 
perfectly dry, they cut the two ends near to the Uce, and ooil it in- 
to a rins for sale. 

The instant that the workman who makes these cords receives the 
intestines,, he is obliged to wash them, to tarn them in8ideH>ut, and 
to steep them in a Imrrel, containing two pails of water, mixed with 
a pound of eau-denJav^ley of the strength we have before noticed.-— 
Tnis quantity will serve for 15 or 20 intestines, and only increases 
the expense to the manufacturer, for this number, about ten centimes* 
On the morrow, he separates the mucous membrane, by the ordinary 
means; washes the guts in a large tub of water, cuts them into 
strips, puts the laces round them during the day, and gives them the 
first twist: the next day he finishes them. 

If the cords are sufficiently dry by the next day, he is obliged, for 
the sake of salubrity, to repeat tne operations. After this, the foetid 
odour is no longer perceptible, and he may finish the cords at lei- 
sure. • 



On the improved diatilUdion of Aromatic Plants, and parHcularhf of 
Orange Fhtversj by M. Cadet-de-Yaux, and- the late William 
Lewis, M. D. 

Althouoh the progress of chemical knowledge is constantly de- 
stroying so many vulgar errors, still there are objects to be brought 
to perfection, which are interesting both to science and medicine- 
Chemistry has recently extracted the vegetable substances gtdn^- 
na and ipecaeaanha^ both strong poisons; but has neglected the im- 
provement of many products in pharmacy, such as the distillation of 
the aromatic plants; and particularly of orange-flower water, which 
is still esteemed and retained amongst the empiric remedi^. 

If the distiller be asked how. this water is to be drawn, he will re- 
ply, by putting the flowers into the still with a pailful of water, and 
submitting them, for a longer or shorter time, to a boiling heat; that 
the first product constitutes the double orange-flower water; and that 
the second product is a water which is quickly spoiled by keeping. 

The following is the process, that, taught by science and experience, 
I have substituted for the faulty process prescribed in all the formu- 
laries. The superior quality of the product, as well as the simplicity 
of the process, it must be admitted, gives it a decided superiority* 
This is acknowledged by M. Vauquelin Nasaurion, Apothecary, rue 
Poissonni^re. It consists merely in suspending in the body of the stilly 
in the steam of the boiling wat?r, a piece of flat wicker-work, or a 
metallic cloth, covered with the orange-flowers in a pjrramidal form. 
This description does not recjuire any further explanation. We may 
easily perceive, that the distillation need only be sustrended, in order 
to empty the still of its refuse; and to put in fresh flowers and boil- 
VoL. III.— No. 4.— April, 1827. 29 
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yitg Vater, which may again be removed ^ about a quarter of an 

hottr. 

I have just compared the orange-flower water of this year with 
that of the two preceding years ;^ and cannot perceive any difference 
between them. Such, then, is this very simple practice? and it is 
truly surprising that such a number of years, even of ages, should 
have passed without attaining the same end, with a simplicity which 
is inoeed perfection. A. A. Cadet-db-Vaux. 

Eemarks by the Editor of the Technieai R^sitory,r~M. Cadet-de- 
Yaux is not so oririnal in his discovery as he seems to imagine. In 
that excellent work, " Newmann^M Chemistry^^^ translated by the 
kte scientific Dr. William Lewis, we find the following note by Dr. 
Lewis, " On distillation in the water-bathJ^ It has been commonly 
supposed ^at a heat much less than that of a water-bath is sufficient 
4» elevate the fragrant part of vegetables; that all those plants which 
diffuse iheir active effluvia through the open air, will give out the 
same effluvitf when inclosed in close vessels, and exposed to a heat 
BO greater than that of the atmosphere in summer. 

'* Take (says the celebrated Boerhaave) rosemarv, fresh gathered, 
in its perfection, with the morning-dew upon it, and lay it lightly and 
unbruised within our little cylindrical furnace. Then cover the fur- 
Mce with its large conical still-head, and apply a glass-receiver to 
the nose thereof. In the fire-place of the furnace put a lighted coal 
(i. e« charcoal) that does not smoke, and raise up an equal degree of 
heat, not exceeding eighty-five degrees on Fahrenheit's thermometer; 
and let tiiis heat be kept up so long as any liquor comes over. This 
water contains the elementary water or presiding spirit of the plant; 
a spirit small in bulk, but rich in virtue, and exhibiting the specific 
smell, and taste, and particular virtue of the subject; leaving the re- 
mainder exhausted. Hence we may understand, tiiat the various, 
pecuHar, and often surprising virtues of plants may be widely dif- 
fused through the air, &c." 

I have submitted to this process, rosemary and other aromatic 
herbs, without the promised success: the distilled liquors in general 
had hardly any thing of the fine flavours of the subject: even when 
the heat oi boiling water was made use of, there were few plants that 
^ve over to the distilled liquor any consideraUe smeU or taste. It 
IS by the assistance of free ventilation in the open air, that the sun's 
heat robs odoriferous plants of their fragrance; and even when thus 
asmted, it leaves their other active virtues unhurt: these, also, the 
humid air of the mornings and evening dissolves and imbibes. 

Hence the different effects, upon animid bodies, of the natural ef- 
fluvia of the aerial infusions of certain vegetables, from those of their 
distilled waters. Damask-roses, in drying, impregnate the air of the 
room with their laxative virtue; and red-rose nuds, in like manner, 

E've out their astringency; virtues which never arise in distillation, 
. It which common water and spirit extract readily by infusion. The 
author above quoted mentions some examples of this kind, without 
aeemingto^have duly attended to their consequences: for if the shade 
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of the walnut-tree make the body costive, and the efflttvia of pop- 
pies procure sleep, as these virtues are incapable of being elevated 
in distillation, does it not follow that they must be eommunicated to 
the air upon some other principle? 

With regard to the use of a water-bath, though there are few ve- 
getables that ^ve over their flavour in that degree of heat, yet, fw 
those that do, it is undoubtedly of great advan^ge: fire sensibly in- 
jures, in proportion to its degree, the flavour of aromatic herbs^and 
those which are most volatile suffer the most from it Some tenda: 
flowers, as those of rosemary, have their fragrance impaired by the 
bare mechanic action of watery or spirituous liquors, independently 
of heat, nearly as much as bv bruising thenu 

In distilling these kinds of subjects, I have varied the process, by 
applying, instead of water or spirit in their gross form, only their va- 
pours: tine liquor being poured into a still, k hair-cloth, stretched <m 
an iron hoop, is let in above it, and on this the fresh unbruised flowers 
are lightly spread: tlie vapour, into which the liauor is resolved by 
the heat of a water-bath^ passing gently through tne flowers, imbibes 
their fragrance unimpaired, and condenses into a water or spirit great- 
ly supenor to those prepared in the common manner. 

The foreg^oing observations point out a method of improving also 
the preparation of extracts. It infusions of mint, balm, and sundry 
other vegetables of the aromatic kind, be distilled by a gentle warmth 
in close vessels, little more than the watery menstruum will arise, 
the greatest part of the flavour of the subject remaining behind in 
the extract. When the distillation is performed by a boiling heat, the 
whole of the flavour comes oVer with tne water; and when me inspis- 
sation is performed in open vessels, however gently, it is almost 
wholly absorbed and carried off* by the air- Our author himself (New- 
mann} seems to have been sensible of this, in his experiments on tea; 
for, in order to procure an exti^act from tea, possessing the admired 
flavour of the leaf, he finds it particularly necessary to inspissate 
the infusion, without communication with the open air. 

Thus we see, that by distilling many odoriferous vegetables in close 
vessels, we may either obtain their fragrance in the water that distils, 
or retain it, in great measure, in: the extract, according as the degree 
of heat made use of, is stir^ng) or gentle;-— and that by evaporating 
them in open vessels, their fragrance is carried off by the air. 

On making IHstiUed Waters stronger by C{>^5a^»on.p— This is an- 
other of tiie many processes, in which I have, on trial, been ^eatly 
disappointed. Though some of the chemists affirm, that distilled 
waters in general may be rendered, by repeated cohobations, of any 
assignable degree of strength, and their virtues exalted without limi- 
tation, I have not found that the repetitions of these operations 
make any considerable addition to the strength even of those waters 
whose exaltation has been specifically specified. 

The distilled waters of mint, rosemary, and other aromatic herbs, 
being re-distilled a number of times successively, from fresh parcels 
of the respective subjects; instead of being more and more exalted 
and improved, they were, on every repetition, more and more de- 
based. Some of them indeed, by one cohobation, seemed to be rather 
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mended, and sometimes a second did hardly any Injury; but after-^iis 
period, they all reoeived an ungrateful taint from the repeated action 
of the fire, without gaining any more of the flavour of the subject 
than they had at first 

It is not by distillation, but by infusion, that water can be unlimit- 
edly impregnated with any of die principles of plants. \Vater ex- 
tracts, Dy mfusion, the gummy parts of vc^tabies; and it is a pro- 
pe'rty of all gummy substances to dissolve indefinitely in water; that 
IS, to unite with any proportion of it, small or large, and render the 
liquor ti^ieker and thicker, as the quantity of gummy matter is in- 
creased. When resins or essential oils are intimately combined with 
Sams, as they are in most vegetables, these compounds also unite in- 
efinitely with water. 

Hence, by macerating or infusing, in the same water, fresh parcels 
of' aromatic herbs, the liquor takes up more and more of the soluble 
parts, till it^ows too thick to be poured off, and the loss of fluidity is 
the onlj limit to impregnation. 

In distillation, pn the other hand, nothing arises with the water, 
but the essential oil; and from the pure essential oils this fluid ex- 
tracts only a limited quantity. Salts are, in this respect, somewhat 
analogous to oils: when a certain (j^uantity of salt is aissolved in wa- 
ter, the liquor, thoudi thin and fluid as at first, will take up no more. 
By the application of heat, it may be made to dissolve a larger Quan- 
tity than m the cold; but all that is so dissolved will be separatee! and 
thrown out again, upon an abatement of the h^at Thus, when es- 
sential oils are coagitated with water by a boilins heat, and elevated 
along with it in the form of vapour, the water condensing again, keeps 
a part of the oil dissolved, ana throws out the rest. The water is now 
saturated; and it is in vain to endeavour, by any repetitions of the 
distillation, to make it imbibe more. 

Hence the use of employing the water that arises in the distillation 
of essential oils for subsequent distillation of the oil of the same sub- 
ject: being saturated with oil in the first distillation, it dissolves none 
of that which arises with it in the others; and thus the produce of oil 
proves proportionably larger thap if fresh water was ta^en. 

It follows from this account, that there is one case in which coho- 
bation may be of some service; that when the water is not fully satu- 
rated in the first distillation, it may be made to imbibe more, by a 
repetition of it. But surely it is more adviseable to use the plant in 
such quantity as may give a sufficient impregnation at once, than to 
endanger debasing tne flavour which the liquor has once received, by 
communicating more. 

ESSAYS ON BLEACHING. 
By James SermUj Jl. M. Lecturer on PhiloBophy^ ^c. ^c London. 

No. III.F— OHBMIOAL AGENTS US£D IN BLSAOHIKG. 

SECTION i.'^Ckmlinued^ 
The q^alities of water are not of difficult determination, althou^ 
a chemical analysis of them is none of the least difficult problems in 
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chemigtrj. When water is nearly pure, (for no native water is en- 
tirely so,) it is colourless and transparent; has no smell, and scarcely 
any taste. If water have these <}ualities, it may be pronounced good 
without farther trial. If it is wished to examine it more minutely, 
its specific gravity must be taken, which should not much exceed that 
of rain or distilled water; indeed, the lighter it is the better. Its hard- 
ness may be tried by pouring half an English pint or so into a glass 
tumbler, into which has been previously put a thin slice of Spanish 
soap, and allowing it to stand for half an hour. If it contains, in 
solution, any metallic or earthy salts, the soap will be decomposed, 
and become ropy and curdled. If it be soft, on the other hand, it 
will be somewhat whitened, but the whiteness will be equally diffused 
through the whole. Or if it is required to try water instantly, it can 
be done by a test made by dissolving a little Venice soap in alcohol. 
The salts of lime, the most common earth which is to be jfound in water, 
are easily discovered by the copious white precipitate which they af- 
ford, when treated witn oxalate of ammonia. Iron may be at once 
detected, by dropping into the water a small quantity of prussiate of 
potass, or tincture of galls. If iron be present, the prussiate will pro- 
duce a bine colour in flie water; the tincture will first produce a pur- 
ple, which will afterwards change to a black. Sulphate of iron, tiie 
most common state in which it occurs in our waters, may be discov- 
ered by nitrate of bary tes, which, in this case, gives a yellow precipi- 
tate. On this principle, the importance there is in the choice of water 
for bleachers, may be strikingly illustrated. Take half a pint of dis- 
tilled water, add to it a single drop of solution of the sulphate of iron, 
and a single drop of the tincture of galls, and stir it with a glass rod. 
It will now present but a very slight chan^ of colour, but add to it 
half a pint of spring water, and the whole will become instantiy black. 
I have not left room to detail the mode of finding, by analysis, the 
proportions of substances contaminating water; for this I refer to 
Thomson's Chem. IV. 212. 

I shall conclude the subject of water, by mentioning some of the 
ex]>edients by which such as may be unfit for the bleacner's use may 
be improved. I formerly remarked that hai*d waters have a consider- 
able power of checking the putrefactive fermentation. Now, this 
holds equally vice versa, and can easily be turned to good account 
in rendering hard waters soft, for abundance of waste vegetables can 
at all times De easily procured. It is this that renders soft the waters 
of most lakes, and nvers arising from lakes; for, as they abound in 
aquatic plants, which are continually destroyed and reproduced, a 
great quantity of vegetable matter runs into fermentation and softens 
tiie water. The efiect may be accounted for by the combination of 
the ammonia and sulphuretted hydrogen arising from the decomposed 
vegetables, with the earthy and met^Jlic salts which are contuned in 
the water, and render it hard. Dr. Priestiey, vol. II, p. 185 of his 
Experiments on Air, has related a fact strongly illustrative of what 
we here recommend. He there states on the authority of Mr. Garrick, 
that the public reservoirs at Harwick are commonly very foul on 
their sides and bottoms, but contain water which is both wnolesomfe 



Digitized by 



Google 



MO THK FRANKLIN JOU^AL AND 

and pleitsant, provided that they are not cleaned^ for whenever tlie 
faecuia, together with the mosses and other aquatic vegetables, are 
removed by cleaning, the water becomes totally unfit for use till these 
matters again accumulate in sufficient quantity to purify them« Plants 
even seem to purify water while growing in \ti a fact, for the know- 
ledge of which we are indebted to Priestley and Ingenhouz. This 
seems to be particularly the case with the byssi and confervae, which 
fortunately abound in ail our waters, unless pains be taken to prevent 
their growth, under a false notion of cleanliness. (See Priestley on 
Air.) 

Water containing lime may be improved by exposing it in shallow 
reservoirs to the action of the atmosphere; in which case the carbonic 
acid of the air unites with the lime, and precipitates it, or causes it to 
float on the surface. When such water is to be used for any nicer pur- 
pose, such as for diluting acids, it may be improved by the method em- 
ployed by dyers. Put twenty-four bushels of bran into a tub or vat 
which will contain about ten hogsheads; fill a large boiler with the hard 
water, which, when just rei^dy to boil, pour into the vat. The acid 
fermentation will soon commence, and m twenty-four hours it will 
be ready for use. BerthoUet conceives that the acid acts hj decom- 
posing the carbonate of lime and magnesia, from which, its acid, being 
more powerful, diseneages the carbonic acid; and that in this way 
the earthy sediment which is occasioned by boiling is prevented from 
taking place. (Edin. Encycl. art. Dying.) 

When water is rendered hard by the presence of sulphate of lime, 
it may be purified at a comparatively small expense, by a solution of 
barytes, for the sulphuric acid having a greater affinity for the barytes 
than for the lime, will leave the latter to unite with the former.* The 
solution should be dropped in by degrees, in small portions, till it 
produces no farther precipitate. If too much should happen to be put 
m, and this will be shown by its giving a vinous colour to paper stain- 
ed as Brazil wood or Fernambouc, (Ann. Chem. XXIX, page 321.) 
it may be readily precipitated by exposure to the atmosphere, whence 
it will draw carbonic acid, and form a carbonate. When barytes is 
not to be had, hard water may be softened by the addition of pearl 
ash or crystals of soda, either of which will combine with the sulphu- 
ric acid, and disengage the lime, but not so perfectly as the barytes; 
besides, the expense of the purification would exceed the advanta^ 
derived from it. A cheaper substitute, however, may be found m 
stale urine, which may be gradually poured into the water till the ob- 
ject is attained. Its oflfensive odour may be corrected by the previous 
addition of quick-lime, a mode of sweetening which does not seem 
to have been known to the Romans, who obliged their scourers to 
reside in unfrequented parts, of their cities. (Plin. Hist. Nat. 
XXVIII. 5, 6. Parkes.) 

The solutions of iron which occur in our waters, are generally sul- 
phates, and are most injurious in every part of the process of bleach- 
ing. Water so contaminated must be drawn into a cistern and puri- 

* See Nich« Journ. I. 535. The mode of preparing this solution is given b^ 
M. Robinquet in the sixty^sacond tome of the Annales de Chimie« 
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fied as in the last case, by adding a solution of mtre barytes, which 
will deprive the iron of its solvent, when it will consequently pre- 
cipitate. The process takes several hours, but when expedition ia 
required, two reservoirs may be constructed, and the process may be 
commencing in the one, while it is finishing in the other. The work- 
men, however, ought to be cautious of amin^ too much of the solu-> 
tion, as, in this way, the water may be left m as bad a state as at 
first If the cisterns, however, are made sufficiently shallow, expo- 
sure to the air will throw the superabundant barytes to the bottom. 
Mr. Parkes has ingeniously su^ested that, in works in which large 
steam enstnes are employed, a considerable quantity of distilled 
water mignt always be commanded from the waste steam. << It would 
only require,'' he remarks, " a proper receptacle to condense it, and 
its advantage to the bleacher of fine calicoes for printing would be 
incalculable." I would add to this ingenious, and evidently prac- 
ticable suggestion, that although the quantity produced in this way 
was not very considerable, even a small quantity of pure water pro- 
duced daily, and added to the common water in use, would greatly 
increase its purity by diluting the contaminating substances. 

After all, these expedients are btit imperfect and, in every case, 
expensive and troublesome. The manufacturer, therefore, cannot be 
too strongly impressed with the importance of forming his establish- 
ment where none of them are necessary — where he may have a con- 
stant and copious supply of good soft water. 

Section II.— Cy /Ae Vegetable t^ftafi.— There is nothing in which 
the mere manufacturer who is not a chemist is more at a loss than 
in ascertaining the quality of hia alkali | in discovering the propor- 
tions of efficient material in a given quantity of the alkali of com- 
merce. . To the chemist, however, it is not a task of insuperable 
difficulty; and he, therefore, ought to lend all the aid in his power 
to simplify the process of analysis. 

The vegetable alkali of commerce possesses very different quali* 
ties, according to the manner in which it is manunictured, and the 
v^etables from which it is procured. This substance may be ex- 
tracted in greater or less quantity by lixiviation from the ashes of al- 
most all vegetables, and pre-exists in plants previous to combustion;' 
not indeed in a separate uncombined state, but united with the sul- 
phuric and muriatic acids, and sometimes the nitric, but more com- 
monly with a vegetable acid or oil in the state of a neutral salt. 
These salts seem to be decomposed during combustion, ^their own 
carbon probably acting as a powerful agent,) and the alkaline part i» 
Aus set free. When the sulphuric acid is a part of the compoundy 
the combustion seta free its oxygen, and sulphur is produced, which 
unites with the now disengaged alkali and forms a sulphuret. Thi» 
substance, Mr. Kirwan says, (Trans. R. Ir. Acad. 1739,) is more 
readily produced when free access to the air during combustion has^ 
not been given. Formerly the potash and pearl ash of commerce 
were supposed to be pure simple substances. In 1756, Dr. Black 
jjroved satisfactorily that they all contain a large proportion of ear- 
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bonic acid. This may be shown by a very simple experiment. Pour 
a little of the clear solution of carbonate of potash in a glass of trans- 
parent lime-water, when the lime will be instantly converted into 
chalk by abstracting carbonic acid from the potash. M. Descroizilles 
found tnat American pearl ash consists of a mixture of caustic soda 
and muriate of potash. (Arm. de Chim. LX. 17.) 

This alkali is procured from North America, Russia, and other 
countries which abound much in forests; and is manufactured by in- 
cinerating and lixiviating the wood which is cut down in order to 
clear the land for cultivation. The pot and pearl ashes of commerce, 
which differ in the latter being milder in consequence of a super- 
abundance of carbonic acid, are brought to market of three different 
qualities, but the manufacturer would fall into a gross mistake were 
he to suppose that those of the first quality, for example, contained 
a uniform quantity of pure alkali; this can only be learned by the 
actual analysis of a specimen taken from every parcel he may have 
occasion to purchase. At the very commencement of the examination 
of a parcel of ashes by the eye, the bleacher ignorant of chemistry 
is often much deceived in the estimate be forms of their quality; for, 
by following an unlucky prejudice, he prefers that which exhibits a 
red fracture, which can only be occasioned by oxide of iron, or by 
sulphur. Now, either of these substances, every bleacher knows, will 

freatly injure the cloth in every stage of the process. In order to 
umour this hurtful prejudice, some of the manufacturers of alkali in 
England adulterate with sulphur, to produce this red fracture, and 
procure a reputation for their goods. By this means, the bleacher is 
not only induced to give a»hieh price for an inferior commodity, bat 
before he can employ such alkali in any of the nicer operations of his 
art, he must get clear of the sulphur and tiie neutral salts which it 
may have formed. Even the best ashes never contain above 70 per 
cent of alkali in a state of purity, and seldom more than 60 or 65. 
Of the adulterating substances, charcoal is perhaps the most common; 
but as it commonly exists under its proper appearance, it can readily 
be recognized by the eye. Water is always present in the proportion 
of about 5 or 6 per cent. The rest of the forei^ substances com- 
monly consist of carbonic acid, sulphate and muriate of potash, and 
muriate of soda. The last of these is often added by the seller for 
the purpose of increasing the weighty especially to tKose which are 
contained in the casks marked of uie second and third qualities. M. 
Descroizilles informs us that the casks and packages are not always 
of the same quality in their different points and various pieces; for 
the ends of a cask and its centre towards the bung, liave been found 
to contain good potash, while the other parts were either of inferior 
quality, or, what was worse, contained nothing but earth. (Ann. de 
Chim. LX.) 

Several methods have been proposed by eminent chemists for as- 
certaining the proportion of efficient alkah in the ashes of commerce. 
If it be required to ascertain whether any lime exists in a parcel of 
ashes, dissolve an ounce of them in boiling water, and put into the 
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▼essel a single drop of the oxy muriate of mercury; if lime be presentt 
a yellowish brown colour will be produced. (Kirwan. ) 

Mr. Kirwan (Trans. R. I. A. 1789, p. 15) recommends one found- 
ed on the principles that a hot solution of a free alkali, or one com- 
bined only with carbonic acid gas or sulphur, can hold no earthy or 
metallic neutral salt in solution; that alumina cannot be precipitated 
by the hot solutions of any alkaline neutral salt, but only by free 
alkali, or such as contains sulphur or carbonic acid gas; that any car- 
bonic acid gas taken up by tne alumina, is separated in drying, or 
may be disengaged by tne muriatic acid, and that the strength of an 
alkali is in proportion to the quantity of any acid required for its 
saturation. For the analysis, then, procure a pound of alum, reduce 
it to powder, wash it with cold water, put it into a tea-pot, and pou|r 
on three or four pounds of boiling water. Powder an ounce oi the 
alkali to be tried, put it into a Florence flask, with a pound of dis- 
tilled water, (which the bleacher can have from his steam engine,) 
boil the liquid for an hour, and filter it. Both this and the solution 
of alum being heated gradually, pour in the latter till the liquor red- 
den litmus paper. Dry the substance which is obtained by filtering 
this solution, reduce it to powder, and keep it in a heat oi 500*^ for 
a quarter of an hour. Place in the same scale of a balance with this, 
after weighing it alone, an ounce flask filled with muriatic acid, and 
balance them by weights on the opposite scale; mix the alkali and the 
acid, blow into the vessel, to expel the carbonic acid gas which may 
have accumulated, (see Nich. 4to Joum. I. 271,) and mark how 
much it takes to restore the equilibrium. This, subtracted from the 
weight of the dry alkali, will leave as a remainder, a weight exactly 
proportioned to the weight of pure alkali contained in ai\ ounce of 
ashes; all besides, is forei^ matter. This, however, is liable to some 
inaccuracies, for if quick-lime be present, it will decompose the alum. 
Whether this be the case, can be discovered by the oxymuriate of 
mercury, or by the addition of a few drop^ of any mild alkaline so- 
lution, Dy which it will be readily disengaged. Again; if sulphur be 
present, it will be precipitated along with the alumina, and increase 
Its weight. This test, however, of the strength of alkalies can never 
be a standard of much accuracy, unless the acid employed be always 
of the same strength. This may be done, with sufficient exactness tor 
ordinary purposes, by diluting the acid to the same degree by the 
hydrometer. Let the test, for instance, consist of one part of acid 
and five of water. When the mixture has cooled down to the tem- 
perature of 60°, observe the height to which the hydrometer rises, 
and make this the standard for subsequent triaU. 

M. Descroizilles has given a long account of an alkali meter, in- 
vented by him, in the sixtieth tome of the Ann^les de Chemie, but I 
do not know whether it has ever been brought into use; a description 
of it may be also seen in the Philosophical Maga2,ine for 1807. 

There has been another method proposed for discovering the purity 
of the vegetable alkali: put a given (juantity of potash into twice its 
weight of water; stir the mixture dunng the solution of the salt, and 
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filter it while warm, through blotting paper, adding gradually, after al 
the liquor has passed through, a small quantity of cold water to wash 
out the remaining-alkali. Wnat remains on the niter, is sulphate of pot- 
ash, which, after being dried, must be accurately weighea. The clear 
solution which has passed through the filter is evaporated in a sand 
bath, till it is reduced one-third, and set in a cool place for £4 hours; 
when, if the crude alkali contained muriate of soda, it will be found 
crystallized at the bottom of the vessel in a regular cubical form, which 
also is to be dried and weighed. The wei^t of this, together with 
that of the sulphate of potash formerly obtained, being deducted from 
the weisht of the crude material, will give the precise weight of the 
pure alkali which it contains. Pearl ash, being milder than potash, 
IS commonly preferred for any of the nicer processes in bleaching. 
The pearl ash is prepared by a longer continued calcination of the 
materials of potash at a low heat, by which the combined sulphur and 
carbon are expelled or decompoSea. The pearl ash of Russia and 
America, however, contains a lai^e proportion of neutral salts, of 
which the bleacher must endeavour to deprive it. Several extensive 
works have lately been established for the purpose of preparing this 
for the use of bleachers and others; and the article can be afforded 
as cheap as the foreign, and much purer. 



FOR THE VBAITKLIF JOVRHrAJ,, 

MECHANICAL JURISPRUDENCE^NO. XV. 

BY PETEtt A. BROWNE, Esa- 

On the Law of Patents for New and Ustfxd Inventions, 

OF THE SPECIFICATION, OR DESCRIPTION,— Oon/tnttCC?, 

WriH regard to the language to be used by patentees in the speci- 
fication, there arc several rules to be observed. 

In the first place, the statute does not require the use of any tech- 
nical terms. Lord Kenyon, C. J. in the case of Homblower v. Boul- 
ton, says, "no technical words are necessary to explain the subject 
of a patent; as lord Hardwicke said upon another occasion, ^ there is 
no magic in words.' " 

But the party must set forth his invention intelligibly^ in the most 
dear and unequivocal terms of which the subject is capable. 

For this we have the authority of Mr. Justice Rooke in Boulton v. 
Bull, and Mr. Justice Ashhurst in Turner v. Winter. 1 Term Re- 
ports, 602. The latter proves that " it is incumbent on the patentee 
te ^ve a specification of the invention in the dearest and most un- 
equivocal terms of which the subject is capable.*' 

There must be nothing put into the spedfieation merely to puzzle. 
The King v. Arkwright was a sdre fadas to repeal a patent for an 
invention for certain instruments or machines for preparing silk, cot- 
ton, flax, and wool, for spinning. The machines were ten in number. 
Two of them, Nos. 8 and 9, were of no use; it was contended that 
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there were two distinct machines; OEe composed of Nos. 3, 4, and 5, 
and the other of 6, 7^ and 10; that they acted differently; what waa 
firoper for the hemp^ not being pi'op>er for the wool: but this distinc- 
tion was not stated in the specification* Buller, Justice, on this part 
of the case, remarked as follows: ^^ What is there in the specijica' 
Hon that can lead jou to say you must make use of three things for 
one of the machines, and three for the other, and which three fot one or 
the other? And even were it so, what is to become of the other four? 
If those are of no use but to be thrown in merely to puzzle, I have 
no difficulty to say, upon that grcnmd alone the patent is ^void^ &c.'' 
TTie specification is not directed to the ignoremt, but to men 6f the 
profession to which the invention belongs, or is most nearly aUied, and 
the language should be sfich as wiU be understood by men of tolerable 
skill. 

In the case of Arkwright v. Nightingale, lord Loughborough says, 
** The clearness of the specification miist be according to the subject 
matter of it: it is addressed to persons in the profession, having skill 
in the subject, not to men of ignorance; and if it is understood by 
those whose business leads them to be conversant in such subjects, 
it is intelligible." 

This is what is meant by that part of the 3d section of the act of 
congress, which days, '^ to enable any person skilled in the art or 
science, of which it is a branch, or with which it is most nearly cop* 
nected, to make, compound, and use the same." 

Lord C. J. Gibbs, m the case of Manton v. Manton, Davis on Pa- 
tents, 333, says that the explanation should be made so that persons 
of tolerable skill may make the thing by means of the specification. 

A specification is not good that requires a man of ingenuity to svp- 
ply its dgects. 

In th^case of the King v. Arkwright before cited, Buller, Justice^ 
says, " It has been truly said by the counsel, that if the specification 
be such, that mechanical men of common understanding, can com- 
prehend it, to make a machine by it, it is sufficient; but tiien it must 
be such, that mechanics may be able to make the machine hj follow- 
ing the directions of the specification, without any new inventions or 
additions of their own." 

A specification is not good if it requires expense and eaperiments 
to cdd it» 

This was ruled by Buller, Justice, in Boulton v. Bull, where he 
says, ^^ If the negative appeared, namely, that a mechanic could not, 
from the specification, make an engine with equal eff(^ct, or if it re- 
quired expense and experiments before it could be done, I agree that 
either of those facts would avoid the patent." 
A mere redundancy will not vitiate a specifUation. 
This may be collected from what is said by Eyre C. J. in Boulton 
V. Bull, 2 Henry Blackstone^s Reports, 463." ** That, if there was a 
specification to be found in that paper, that went to the subject of the 
invention as described in the patent, he thought the rest might very 
well be rejected as superfluous.^^ 
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The Act of Congress requires that the invention shdl be so describe 
ed^<is to distinguish the same from all other things before known* ^ 

It would seem however to be sufficient, if what is claimed as new 
appears with reasonable certainty on the face of the patent; either 
expressly or by neces8arj,implication; but it must not be left to 
minute references and conjectures, from what is previously known or 
unknown; since the question is not what was before known, but 
what the patentee claims as new. This is the language of Judge 
Story, in Lovell v. Lewis, 1 Mason's Reports, 188, 189. And 
whether the invention itself be thus specifically described with rear 
sonable certainty^ \% a question of law upon the construction of the 
terms of the patent, of which the specification is a part. For this 
rule also we have the authority of Judge Story in the case of Lovell 
V. Lewis. 

It has been decided in England that the articles of the specifi- 
cation which denote intention only, and do not state the thing to 
which it is to be applied, will not maintain an action. For which 
seethe opinion of Mr. Justice Rooke, in Boulton v. Bull* <^ As to 
the articles of the specification which denote intention only, and do 
not state the thing to which it is to be- applied, I do not think he 
could maintain an action for a breach of these articles; for he can- 
not anticipate the protection before he is entitled to it by- practical 
accompli shmen t." 

How far this would be considered as the law of the United States 
mu&t depend upon the wording of the act of congress ; the 3d sec- 
tion requires the patentee to explain the several moded in which he 
has contemplated the application of that principle or character, by 
which it may be distinguished from other inventions, &c. 

I have not observed any decision in this country on this point. 

THE DRAWINGS. 

The next thing required by the Act of Congress is that the whole 
shall be accompanied with drawings and written references, where 
the nature of the case admits of drawings. The 3d section of the 
act of 1793 says, " and he shall accompany the whole with draw- 
ings and written references, where the nature of the case admits of 
drawings." 

In £h&;land no drawing is necessary if the specification is intelli- 
gible without it 

In the case of Boulton v. Bull, 2 Henry Blackstone's Reports, it 
was objected that there was no drawing or model, and Mr. Justice 
Rooke, in delivering his opinion, says — '^ The objection is that there 
is no drawing or model of a particular engine ; and where is the ne- 
cessity for such drawing or model, if the specification is intelligible 
without it ?" 

It was before stated that even the specification or description ia 
not expressly required by the statute of James, but that a clause or 
proviso is generally inserted in the British patents, that, if the pa- 
tentee shall noty within a stated time, particularly describe and as- 
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eertain the nature of said invention, and in what manner the same 
is to be performed, by an instrument of writing under his hand and 
seal, ana cause the same to be enrolled in the Court of Chancery, 
then they shall become void. See Harroar v. Payne, 11 East's 
Reports, 101. Godson on Patents, Appendix, 374. It must be ob- 
served that the words are " by cm instrument of writing J^ 

But a drawing being an easy wa^ of illustrating the different parts 
of. a machine, it has been the pracnce to annex them to the specifi- 
cations made in England, under the above proviso: and thej have 
been mentioned in several decisions which we shall briefly notice. 

It was formerly decided that the drawing did not constitute a 
principal or essential ^pirt of the specification ; but that the specifi- 
cation ought to contain within itself all the necessary information, 
without having recourse to the drawing.* But it has been since 
ruled, that, if a drawing, or figure, enable a workman of ordinary 
skill to construct the improvement, it is as good as any written de« 
scription. 

As the Act of Congress makes the drawing a part of the specifica- 
tion, it may be presumed that if the written description and the 
drawing together will enable a mechanic of tolerable skill to con- 
struct £e machine, it is all that is required. It was also formerly 
held that when a drawing was introduced, it was indispensable that 
it should be drawn to a scale. See 11 East's Reports, 112, 14. 
Vez.'s Reports, ISO. But this rule has been relaxed, and if a me- 
chanic of ordinary skill can make the machine from the drawing in 
perspective, no scale is necessary. See Ggdson on Patents, 119. 

I am not aware of any American decision which requires the 
drawing to be executed to a scale. 

The Act of Congress expressly requires that there shall be written 
references accompanying the drawing. 

SPECIMENS OF INGREDIENTS. 

When the invention is of a composition of matterf the Act of 
Congress requires the applicant to deposit in the secretary of 
states office, specimens of tne ingredients, and of the composition of 
matter, sufficient in quantity for the purpose of experiment. The 
words are these — ^^ or with specimens of the ingredients, and of the 
composition of matter, sufficient in quantity for the purpose of experi- 
ment, where the invention is of a composition of matter." Sd sec- 
tion of the act of 1793. 

None are required by the English law or practice. 

It is a subject of curious remark, that altnough the Act of Con- 
gress, by requiring a sufficient quantity of the ingredients to ex- 
periment, seems to contemplate their trial in that way, yet there is no 
authority in the law for any one to use them in that manner. 

•See 37 V. Rep. Arti, N. S. 105 and S. C. 4 Barn: and Aid. Hep. 541. 1 
Stark, K. P. C. 201. 
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or THE MODEL. 



Bj tiie Act of Congress fhe applicaht must deliver a model of 
l^s machine, provided the secretary shaU deem such model to be ne- 
eessary. 

The words are—" and such inventor shall, moreover, deliver a 
model of his machine^ provided the secretary shall deem such model 
to be necessary." 3a section of the act oX 1793. 

The things mentioned in the first section as objects of the patent 
law, are " any new and useful art, machine, manufacture or com- 
position of matter. The part of the act which speaks of the model, 
uses the word machine only. 

The act also leaves it in the discretion of the Secretary of State 
to require the model or not. 

In point of practice (as I have understood) they are seldom re- 
quired. 

No model is required under the British statute, or proviso, or prac- 
tice. 

APPLICATION FOR A PATENT IN ENGLAND. 

In England the following is the routine to obtain a patent, where 
there is no opposition. 

1. The petition and affidavit (the latter having been sworn to, be- 
fore a master in chancery) must be left at the office of the Secretary 
of State for the home department, who refers it to the Attorney 
and Solicitor General. — 9; Thence it is taken to the Attorney and 
Solicitor General for their opinion, or report. — 3. It is taken to the 
office of the Secretary of State, for the King's warrant. — 4. This 
virarrant is carried to the patent office of the Attorney or Solicitor 
General, who draws a bill.— 5. The bill is carried to the office of 
the Secretary of State, for the King's signature. — 6. It is then taken 
to the signet office, for a warrant to the Lord Keeper of the privy 
seal. — 7. At the office of the Lord Keeper, another warrant is ob- 
tained, directed to the Lord Chancellor. — 8. Next it is taken to the 
patent office of the Lord Chancellor, where the patent is made out 
and sealed. — 9. The specification must be acknowledged before a 
master in chancery, and then must be taken to the Enrolment Office 
to be recorded. 

APPLICATION FOR A PATENT IN THE UNITED STATES. 

1. The applicant pays thirty dollars into the treasury, for fwhich 
he receives duplicate receipts.— 2. The petition, affidavit, specifica- 
tion, drawings, &c. together with one of the above receipts, are taken 
to the patent office, (which is a branch of the office of the Secretary 
of State) where the patent is made out-— 3. The patent is taken to the 
Attorney General of the United States for his examination and ap- 
probation.— 4. When the Attorney General has given it his sanc- 
tion, it is returned to the patent office, where it is s^ed and sealed^ 
and delivered to the applicant. 
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Inventors should be very careful in the preparation of their papersi 
when about to apply for a patent; a very slight inadvertent omission 
may deprive them of the fruits of all their labour. They should not 
depend too much upon their own skill or experience; Mr. Godson, 
very justly remarks, that "a man whose thoughts have dwelt long 
on the same subject, overlooks many things forming part of a manu- 
facture, which led him to the invention." Prudence will dictate, to 
call in the aid of others, and it will be obvious, that in making that 
selection, it will be well to inquire which of his friends possesses, in 
the highest degree, the combined knowledge of law and mechanics* 

INTERFERING APPLICATIONS. 

The next topic of consideration is the proceedings that are to be 
had upon interfering applications for a patent. 

The 9th section of the Act of Congress, provides, ** That in case 
of interfering applications, the same shall be submitted to the arbi- 
tration of three persons, one of whom shall be chosen by each of the 
applicants, and the third person shall be appointed by the Secretary 
of State; and the decision or award of sucn arbitrators, delivered to 
the Secretary of State, in writing, subscribed by them, or any twij 
of them, shall hejindl, as far as respects the granting of the patent: 
and if either of the applicants shall refuse, or fail to choose an arbi- 
trator, the patent shall issue to the opposite party. And where there 
shall be more than two interfering applicatipns, and the parties ap- 
plying shall not all unite in appointing three arbitrators, it shall be m 
the power of the Secretary oi State to appoint three arbitrators for 
the purpose.'' 

The sole object of this arbitration is to ascertain which of the con- 
flicting applicants is jmma fade entitled to the patent, and the pa- 
tent, when obtained, is liable to be repealed or destroyed by pre- 
cisely the same process as if it had issued tmthout objection, or arbi- 
tration. 

This is the language of Judge Story in the case of Steans v. Bar- 
ret, 1 Mason's Reports, 174. 

A refusal tp submit to the arbitration, is not per se conclusive 
evidence that a patent, afterwards obtained, was obtdned surrepti- 
tiously. 

This also was decided in the last cited case. The plaintiff and 
defendant had conflicting claims for a patent, the plaintiff offered to 
submit to the award of arbitrators, to be chosen according to the Act 
of Congress, but the defendant declined, and afterwards took out his 
patent. Upon an application to the District Court to set aside the 
patent, it was contended that this refusal to arbitrate, and afterwards 
taking out his patent, were conclusive evidence that his patent was 
surreptitiously obtained. The Court charged the Jury, that these 
circumstances, alone, did not support the suggestion. Afterwards, 
upon a motion for a new trial, this opinion was reviewed; when Story, 
Judge, expressed himself in the following' manner. ^^ The first ob- 
jection taken to the opinion of the Court below is, in substance, that 
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the Court ought to have directed the Jury, that the reftisal of the de- 
fendant to submit the claim to arbitration, under the circumstances 
detailed in the evidence, (which brought it within the 9th section of 
the patent act) and subsequently obtaining a patent after the plain- 
tiff nad obtained his, was condiiisive evidence that the patent of the 
defendant was obtained surreptitiously, or upon false su^;e8tion; 
whereas the court held, that these facts were not per ae conmutioe to 
establish this point. In my judgment, there was no error in this 
opinion of the Court. If an arbitration had been actually perfected 
between the parties under the 9th section, the award or decision of 
the arbitrators would have been final between the parties, only so far 
as respected the granting of the patent, it would not have concluded 
the parties from showing in the present suit, that it was obtained 
upon false sug^stions, it would not have concluded them in an ac- 
tion for an infringement of the patent, from asserting any defence 
allowed by the 6th section of the patent act. The sole object of such 
an award, is to ascertain ^ho is, prima facU, entitled to the pat^it ; 
but when once obtained, the patent is liable to be repealed, or de- 
stroyed, by preciselv the same process, as if it had been issued with- 
out objection. If the award itself would not have been conclusive, 
a fortiori, a refusal to join in an arbitration under the statute can 
not be so.'' 

In England, the practice is somewhat different, with respect to 
interfering claims for a patent, for the same invention. The oppos- 
ing party enters a caveat at the office of the Attorney and Solicitor 
General, and upon notice given an eicamination takes place, and a 
separate audience is given by one of these officers to each party, 
after which, report is made to the king. If the party entering the 
caveat is not satisfied with the decision of the Attorney or Solicitor 
General, an audience may be had before the Lord Chancellor, who 
examines and decides upon the pretensions of the parties. If the 
applicant thinks he is unjustly deprived of a patent for his invention, 
he may, after being heard by the Lord Chancellor, take a scire facioi 
to repeal the patent that has been sealed. 

OF THB REFERENCE TO THE ATTORNEY GENERAL. 

The 1st section of the Act of Congress requires, that the letters, 
before they pass the signature of the rresident, and the seal of the 
United States, shall be delivered to the Attorney General of the. 
United States, to be examined ; who, within fifteen days after such 
delivery, U he finds the same conformable to the Act, shall certify 
accordingly, at the foot thereof, &c. 

Judge Story is of opinion that it was probably with a view to ^ard 
the public against the injury arising trom defective specifications, 
that the statute requires this examination by the Attorney General ; 
but he admits, that, in point of practice, this must unavoidably be a 
very insufficient security. See Whittemore v. Cutter, 1 Gallison's 
Reports, 429. It does not seem that the Act of Congress intended 
to invest the Attorney with &nj judicial power. 

In like manner, in England, the Secretary of State for the 
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home department, refers a petition for a patent, to the Attorney or 
Solicitor General, who gives a certificate, that inasmuch as it is at 
the hazard of the petitioner, whether the invention be new, or will 
have the desired success, and as it is reasonable that his Majesty 
should encourage arts and inventions, it is therefore, his opinion, 
that the letters patent should be granted, provided the proviso before 
mentioned be enrolled in the Court of Chancery, &c. 



ENGLISH PATENTS. 



Patent granted to James Ogston and Thomas Bell of London^ 
watch makers J for improvements in the manufacture of watches of 
different descriptions. Communicated by a foreigner. Dated Jan* 
6, 1826- 

The object of this method of constructing watches, is to make 
them considerably thinner than those in common use, without di- 
minishing the force of the impelling power. 

The great obstacle to the reduction of the thickness of watches, 
lay in the main spring; as it is evident, that, if its breadth were re- 
duced, one half for example, in order to make the. watch thinner, its 
power must also be one half less than it was originally. This diflai- 
culty is surmounted in the watches for which this patent is granted, 
by using two main springs in them, each of half the breadth required 
for the force necessary for the motion, instead of one of the usual 
breadth. 

On the external cylinders of the boxes of these main springs, toothed 
rings are formed, each containing seventy-five teeth, which work into 
a deep leaved pinion in the centre of the watch, that is fixed on the 
same axle with the large wheel which gives motion to the rest of the train. 
That the two main springs may lie closer to each other, the toothed 
rings are formed at different elevations on their respective cylindrical 
cases, and each of them has a ratchet wheel, about the same diameter 
as its box, attached to its axle, and furnished with a spring click, or 
catch; and the two are turned round together to wind up the spring, 
by means of a third ratchet wheel, the teeth of which interlock with 
the other two, which third ratchet wheel has a square head on its 
axle, for the reception of the watch key. The patentees state that 
this square head is contrived so as to admit the key to go deeper on 
it than what is usual, by which it will be less liable to be broken; 
but their manner of explaining how this is effected, not being very 
clear, we are not quite sure that we are accurate in supposing it to 
be done by surrounding the square head with a small hollow cylinder, 
attached to the ratchet wheel itself, and working in the frame plate 
in the manner of a pivot. The same effect might also be produced, 
by making the end of the key a solid square prism, and forming a 
corresponding cavity for it, in the axle of the ratchet wheel itself, 
sufficiently large for this purpose. 

Vol. III.— No. 4.— April, 1827. 31 
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Watches of this kind, as may already appear from what has been 
' mentioned, have no fusee wheels, or chains; and in order to supply 
their effect, the main springs are made tapering from the axle to the 
outer coil; which, the patentees assert, will effectually equalize the 
motion. Horizontal, or duplex escapements are advised to be used 
with them; but their other parts do not so materially differ from those 
in ordinary use, as to require a particular description for our general 
readers, although those who intend to make watcnes of this kind, may 
find the more particular information respecting them worth notice, 
which the specification details with great minuteness. 

We have now only to add, that the patentees advise these watches 
to be jewelled in the usual parts, and to mention, what was before 
implied, that in them the winding up of the main springs is effected, 
by taming round the axles to which they are attached, instead of 
making their tK)xes revolve, according to the general practice. 

The above seems an ingenious method of effecting the intended 
desdgn; and we have only to observe, with regard to the tapering 
main springs, that, in the first place, this manner of forming them is 
no new invention, having been used for pendules, or chamber clocks, 
for a considerable time in Paris; and secondly, that we have some 
doubt of their having the effect asserted, as from the spiral spring 
acting in all its parts simultaneously in turning round the box, the 
weakening any one part of it, could, as we conceive, only diminish 
the general effect, instead of making its energy less at a particular 
part of the revolution; and we cannot allow the good performance of 
the watch, to be a decisive proof in support of the contrary opinion, as 
it has been well known, that the regularity of a watch depends almost 
entirely on the perfection of the escapement, and very little on that 
of the other parts. In 1776 M. Peter Leroy made a chronometer, 
witirout any nisee and chain, which performed exceedingly well, in 
which he relied entirely on the excellence of the escapement, and 
used only a common main spring, of equal breadth and thickness in 
every part of its extent We think, however, that the question might 
be easily determined by experiments of a different description. 

[Rq^ertory of Patent Invention$. 



Patent granted to Hugh Evans, Harbour-Master of the Port ofHohf- 
head, North Wcilet, for a method, or methods, of rendering ships 
and other vessels, whether sailing or impelled by steam, mors safe in 
eases of danger by leakage, bilging, or letting in water, than as at 
present constructed. Dated Feb. 7, 18£6. 

Thb chief object of the above patent, is to make the lower deck of 
the ship, or orlop-deck, impervious to water from beneath, and so 
securing it in other respects, as to enable it to serve as a second bot- 
tom in supporting the vessel, in case of the primary, or external bot- 
tom being damaged so as to occasion dangerous leaks. This lower 
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deck is made to have the properties mentioned, by having additional 
beams put in, with knees both above and below them, and strong 
stancheons to support them, and by being ceiled, or planked under- 
neath; which ceilmg, as well as the ceiling or internal planking of the 
sides, is to be well calked, so as to be water tight; and the spaces 
between the timbers or ribs of the vessel, where they come in contact 
with the lower deck, are to be also filled up and calked for greater 
security; moreover, to produce greater strength in this lower deck, 
it may be made convex, or rounded like the external bottom, ** with 
a curvature of one inch in every four feet. '' Passages, or hatchways, 
are also to be made through this lower deck, under the hatchways of 
the other decks, and to be secured by well calked shutters under- 
neath, in addition to those above them. 

Besides being defended by this lower deck, or second bottom, the 
ship is also to be farther secured by strong water-tight bulkheads, or 
transverse partitions; of which two iat least should be made in every 
vessel, but more may be added according to the nature of the cargo, 
or the purpose for which it is intended. These partitions are to be 
constructed of strong uprights passing from the floor timbers to the 
beams, as close together as is necessary to resist the pressure of water, 
secured by chocks both above and below, into which they are to be 
dovetailed, and are to be planked and calked at both sides; and where 
the partitions join the sides of the vessel, battons are to be faste^ned 
at the angles, to make the whole more staunch and secure. 

In ships of war, and large vessels, the patentee farther recommends 
another partition to be constructed, the whole length of the, ship, fore- 
and-aft, directly bver the kelson, which is to be planked and secured, 
in all respects like those already described. 

The hold will be divided into several compartments by tlie trans- 
verse partitions, from each of which two pipes are to go to the pump 
well, one at each side of the kelson, which pipes, as well as the aper- 
tures made through the limber boards for the water, are to be furnish- 
ed with " sluices," or paddles, with rods passing up from them to the 
upper deck, by which they may be raised or lowered; which arrange- 
ment will permit the water from any one of the compartments to be 
pumped out, independent of the rest. 

Steam boats, as well as other vessels of a smaller size, are to have 
two transverse water-tight partitions, in addition to the lower, or 
second bottom, secured as before mentioned ; and in them these par- 
titions are to be covered at the side next the steam engine with fire 
tiles, as the sides of the vessels should also be within the same com- 
partment, to stop the progress of accidental fires; which in vessels 
thus constructed can be speedily extinguished, by having cocks or 
valves opening from without, made so as to admit the water in suffi- 
cient quantity into the steam engine chamber; from whence the 
water- tight partitions, and the well calked internal planking of the 
vessel, will prevent its passing into the other compartments of the 
vessel, so at to preclude all danger of its being sunk by their being 
filled. 
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The safety of seamen demands every encouragement to be given to 
effectual plans for making vessels secure from foundering throu^ 
the effect of leaks ; an accident that we believe happens much often- 
er than is suspected. Security to the cargo is also a very material 
consideration, since an insurance can at most only repay the first 
cost, but cannot extend to the time lost by the failure of the venture, 
and the consequent loss of profit, or interest of money; and security 
against fire is also of the utmost importance, as it is perhaps the most 
appalling calamity that can happen at sea. 

We doubt, however, the novelty of the principal part of the plan 
of the patentee, consisting of the water tight decK, vmich serves as a 
second bottom to the ship; as decks, or internal bottoms of this sort, 
were constructed many years ago by Mr. Barnard, in several vessels; 
of which an account may be seen in the second volume, p. 185, of the 
Transactions of the Society for the Encouragement of Arts, &c. 

The curved form for these decks may, however, be new; but both 
they, when thus made, and the water-tight transverse partitions, 
would be much objected to by seamen, from the interruptions which 
they would cause to stowage; and moreover transverse partitions of 
this sort have been used from time immemorial by the Chinese, in 
ihcir large junks, or merchant vessels. [^Ib. 




To WiLLfAM DuESBURY, of Boscl, ifi the County of Derby ^ Colour 
Mamfacturer^foT his having discovered a mode of Preparing or 
Mamfacturihg of a White from the impure native Sulphate of 
Barytes. Dated September, 1825. 

The object of this invention, appears to be the production of a 
material intended to be employed as a substitute for white lead in 
painting, which material, when prepared according to the process of 
the patentee, is found not to be susceptible of decomposition, or of 
changing its hue in situations which are exposed to damp or sulphur- 
ous effluvia. It is, however, more particularly designed for water 
colour than for oil, and when employed on flatted or distempered walls, 
and as the ground washes, or in the patterns of printed paper hang- 
ings, it is £und to be a constant white^ that is, to retain its snowy 
hue unimpaired and unaffected by any chemical action, to which a 
humid atmosphere might expose it. 

The patentee takes the impure native sulphate of barytes, or what 
is commonly known by the names of cawk, heavy spar, ponderous 
earth, terra ponderosa, vitriolata, marmor metalicum, &c. which ma- 
terials are to be found in several parts of this country in large quan- 
tities. 

These are to be picked and washed as clean as may be from im- 
purities, and then ground or otherwise reduced to minute particles 
m a pan or cplour-mill, or other proper apparatus, with the addition of 
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water. The cawk, so ground, is then to be transferred into a leaden 
cistern or boiler, and more water added to it. 

The cistern or boiler should be supported upon iron plates, hav- 
ing a proper fire-place and flues underneath, constructed in brick- 
work, as usual, in order that the contents may be brought to a boiling 
heat. To the cawk thus boiled, a quantity of sulphuric acid is to be 
added, the proportion of which to tne cawk, must depend upon the 
quantity of iron supposed to be contained in it, but this, however, may 
be ascertained, by taking portions of the cawk out from time to time 
during the boiling, and examining it, in order to discover whether it 
has attained the proper degree of whiteness; and if not, more acid 
must be added, and trie boiling be continued, until the desired colour 
be produced, the materials being frequently stirred during the pro- 
cess, to prevent their adhering to the bottom of the boiler. The pre- 
pared cawk must now be repeatedly washed with Water, until the 
solution of iron is removed from it, and then dried in a stove, or by 
any other convenient process, to fit it for use. Under some circum- 
stances the patentee employs other acids instead of the sulphuric, 
or compounds of acids with such bases as will act upon iron, with the 
intention of dissolving the iron, but in general he prefers to use the 
sulphuric acid in the manner above described* 

In the event of employing other acids, or such other compounds as 
would act chemically upon the leaden boiler, vessels of glass or earth- 
enware properly glazed, or of other materials not liable to be attacked 
or corroded by the said acids, or their compounds, must be used in- • 
stead of the leaden boiler. It is stated that copper boilers may be 
employed instead of leaden ones, even when using the sulphuric acid 
to dissolve the iron, but the preference is given to those boilers which 
are formed of lead. 

The patentee says, in conclusion, " 1 do not mean or intend hereby 
to claim, as my invention, the apparatus herein described, but solely 
to limit my claim to the purification of the impure native sulphate of 
barytes, or by what other name it may be called, from [its colouring 
matters, by the action of acids or their compounds, and rendering the 
same equally fit for those purposes to which white sulphate of barytes 
is usually or may be applied in the arts." 

[London Journal of drts and Sciences, 



To William Henry James, of Coburg Place^ Wlnson Green, near 
Birmingham^ in the County of Warwick, Engineer, for his Inven- 
tion of certain Improvements in the construction of Steam Boilers 
for Steam Engines. Dated December, 1825. 

There are two principal objects proposed by the patentee in this 
invention, the first of which, is to expose a very extended surface of 
boiler to the action of the fire, in order that a great quantity of steam 
may be rapidly generated in a comparatively small vessel; and se- 
condly, to prevent the dangerous consequences that frequently attend 
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e}r|)lo8ions in the event of any part of the boiler becoming fractured; 
which is to be effected by constructing the boiler of many distinct 
chambers or vessels, combined together, in order that any fracture 
in one part of the boiler, (that is in one of the distinct vessels) may 
not communicate to the other parts of the boiler, so as to rend the 
whole, and by which contrivance only a small portion of steam and 
water, could be discharged, in case any such accidental explosion 
should take place. 

This boiler appears to be designed principally for a locomotive 
engine, or steam carriage, and is intended to be combined with other 
improvements relative to those machines, for which the same in- 
ventor has previously obtained patents fsee our IXth and Xth vo- 
lumes.) It is expected from very satisiactory experiments which 
have been recently made by the patentee, that he will shortly exhibit 
his invention in operation, we shall then take the earliest opportu- 
nity of communicating the results to our readers, and also our own 
opinions as to it^ novelty and practical usefulness. 

The patentee states, that this improvement in the construction of 
boilers for steam engines, consists, '^ first, in forming the said boilerd 
by combining a series of annular tubes, or a series of ring-form- 
ed chambers ; which chambers communicate with each other bj 
apertures running through the whole series, in order to allow the 
water and the steam to flow freely from end to end of the cylindrical 
vessel so formed by the combined tubes or chambers ; and which 
vessel, has a furnace adapted, within it, for the purpose of heating the 
water, and the steam contained in the annular tubes or chambers. 
Secondly, in a contrivance by which the boiler may be made to re- 
volve, or to oscillate for the purpose of cleansing its interior from 
sediment or incrustation, caused by the boiling ofthe water. 

Through the series of annular tubes or chambers, apertures are to 
be made lengthwise along the top and bottom, for the purpose of ob- 
taining free passages by which the water and steam may now, there- 
by forming the whole series of annular chambers into one vessel, 
of capacity, which is to be occupied with water rather more than half 
way up. 

A furnace is to be inserted within the cylinder, supported upon 
suitable bearings, and capable of sliding in and out, which with its 
flue occupies the whole interior of the cylinder of rings, and the 
flame and heated vapour arising from the furnace in passing from 
thence to the chimney, enters the jacket and embraces the external 
surface of the combined ring formed chambers or cylindrical vessel. 
By these means the water in the lower parts ofthe vessel is made to 
boil, and the steam generated therefrom rising into the upper parts of 
the vessel, becomes greatly increased in its elastic force by the imme- 
diate action of the fire, and the jacket is coated with pulverized 
charcoal, or other imperfect conductor of neat, for the purpose of 
preventing its radiation. 

As it may be found that the water in boiling deposits earthy mat- 
ter, which adheres as a crust to the interior of the vessel, it is pro- 
posed to place at the bottom part of each chamber a few shots, mar- 
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bles, or other loose artictes, in order to clean the interior of the 
boiler by friction, and to assist this object, it is contrived that the 
boiler shall be capable of revolving, or vibrating. /When it is wished 
to clean the boiler, the furnace must be withdrawn, and^ the steam 
and water pipes unscrewed, then (having nearly filled the chamber 
with water) by manual labour applied to the handles, the boiler must 
be caused to revolve, or to vibrate to and fro upon its axle, and 
guide-rollers, when by the friction of the shots above described, the 
incrustation or sediment, will be broken up and discharged, with 
the water employed in washing it. 

It has been found desirable to adapt a revolving cock, to give 
such supplies of water to the boiler, through the supply -pipe, as 
may be found necessary. This is proposed to be actuated by a 
movement from the engine as is usually done. By this particular 
construction^ of cock, when even the water in the boiler is above 
the desired level, it flows up to the aperture of the cock, and pre- 
vents a further supply from passing ; but when the water in the boiler 
is below its desired level, then a supply is delivered every time that 
the cock revolves. The steam rising into the upper parts of the 
chamber of the boiler, escapes through the bent tube, and proceeds 
by the pipe to the engine. 

The patentee says, in conclusion, '* I wish it to be understood that 
I do not limit my claim of invention to the p^recise forms exhibited 
in the figures of the parts of which this my improved boiler is con- 
structecU as the tubes or chambers may be eliptical, or of other 
forms slightly deviating from a circle. Neither do I mean to limit 
myself to such tubes as are square in their sectional figure, as round 
or other formed tubes united together would answer the purpose. 
And although I prefer the construction and forms exhibited in the 
figures, yet 1 should consider the above variation to be imitations of 
my invention, in case a boiler for a steam engine was constructed, 
by combining a series ofannular tubes or ring-^rmed chambers, with 
passages extending through the whole series, for the purpose of al- 
lowing the steam and water to pass freely from one to the other. 
And, lastly, I claim the manner of mounting such boiler, to be turn- 
ed round or made to vibrate, in order to clean their internal surfaces 
from sediment or incrustation. " [Jb. 



To William Mayhew, of Union Street, Souihwark, in the County 
of Surrey, and William White, qfCheapside, in the City of London, 
Hat Manufacturers,for their new invented Improvement in the Manu- 
facture of Hats. Dated Auugust, 1826. 

The patentees observe that there are two objections to what are 
called silk hats as usually made, viz. that the hardness of the body, 
or shell^of the hat, over which the silk covering is laid, frequently 
hurts the head of the wearer; and the edge of the crown being much 
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exposed to blows, the silk nap soon becomes worn ofT, and exposes 
the cotton foundation of the covering, which being a vegetable material, 
is not capable of receiving so good a dye as the silk, and the hat im- 
mediately looks shabby. To remedy these defects, therefore, is tiie 
object of the present patent. 

The hat body is to oe made of stuff or wool as usual, and the un- 
yielding stiffness of the inner part round the brim, is proposed to be 
relieved by attaching a coating of beaver or fur, on the under side of 
the brim, which will render the hat soft and pliable. Round the edge 
of the tip or crown, a quantity of what is called stop wool is to be 
attached, by the ordinary operation of bowing, which will render the 
edge soft and elastic. The hat is afterwards to be dyed of a good 
black colour, both inside and outside. And then being properly 
stiffened and blocked, is ready for the covering of silk. 

The plush employed for the covering of hats is a raised pile or nap 
of silk woven upon a cotton foundation; and the cotton being incapa- 
ble of receiving so good a dye as the silk, presents a disagreeable 
brown appearance when the silk nap is worn off. The patentees 
ilierefore propose to make the foundation of the plush, which shall be 
employed for covering the tip or top of the crown, entirely of silk as 
well as the pile : and by that means cause the edges of the hat to 
preserve their colour, in the event of the nap being injured by blows, 
or worn off: which indeed is not very likely to teke place m these 
improved hats, the edge of the crown being padded as above described, 
with a soft elastic material. [lb. 



A new method of bkaching and preparing Flax, By the Rev. J. B. 

Emmett. 

On account of the great distress which prevails in most of the manu^ 
facturing districts, I have been induced to present to the public the 
following means of bleaching and preparing flax and tow, by a simple, 
easy and cheap process, whereby it is reduced to a beautiful degree 
of whiteness, becomes possessed of a silky lustre, and is made suffi- 
ciently fine to be manufactured into the finest goods; hoping that it 
may become the means, in the hands of opulent manufacturers, of 
giving employment to some of the workmen, who are unable to meet 
with it. 

The process is as follows: Steep or boil the flax or tow in a weak 
solution of subcarbonate of potash or soda, in order to extract the 
colouring matter, resin, &c. I prefer the subcarbonate to the pure 
or caustic alkali, because, however diluted the latter may be, its 
powers of corrosion are so great that if it extracts the extraneous 
matter perfectly, it will almost certainly diminish the strength of the 
fibre; whilst I find that it may be thoroughly extracted by tlie former, 
without producing any such effect: this I have proved by experiments 
made upon rather large quantities. Wash it thoroughly from the 
alkali. 
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The bleachins liquor is prepared in the following manner: Re- 
duce perfectly iresh burnt charcoal of soft porous wood, as willow, 
or fir, to a very fine powderj tie up the powder in a bag made of 
cloth of a close texture^ immerse it into cold soft-water, and work it 
by pressing it with the hands, until such a quantity shall be diffused 
through the water, that on rinsing a little flax through it for a few 
minutes, and then withdrawing it, it shall be lightly blackened. Put 
into it the flax to be bleached, taking care that eacn parcel shall im- 
bibe it to its middle. When all is put into the liquid, the water, on 
being well agitated, ought to be clouded by the charcoal. I cannot 
specify the exact proportion, as I observed it no further than this,— 
that I always used more than was actually requisite: in bleaching 6 
or 7 pounds, I never used more than half an ounce. Agitate the li- 
quid, and press the flax under it several times in the £iy, in order 
to bring as much charcoal as possible into contact with it After 
about twenty or twenty-four hours, remove it from the liquid, having 
it well rung, put it into a second, which may contain less charcoal: 
iigitate as l^fore, and after the same interval of time, examine a small 
parcel by washing it with soap and hot water: if the colour be good, 
remove it from the charcoal-liquid; if ndl^ allow it to remain another 
day, or until it becomes white: two or three days are amply sufficient 
if the process be well conducted. It is advantageous to spread it 
out thinly upon the grass, wet as it is, and having the charcoal in it, 
taking care to turn it frequently for a few days: the charcoal gradual- 
ly disappears, and the surface acquires a pearly appearance. 

The flax is now to be rinsed in a large quantity of water: then to 
be washed thoroughly with soap in hot ^ater, till it is quite clean; 
the soap must then be washed out by cold water, and the flax dried; 
if on the grass, exposed to the sun and air, the better. 

Before washing out the charcoal with soap, the lustre of the fibre 
will be improved by steeping it for eight or ten hours in water just 
soured with sulphuric acid; if this process be continued too long, the 
fibre will be weakened. The acid-steeping is not essential, except 
the flax be intended for some particular uses. 

The charcoal is easily washed out, and that perfectly, with soap. 
The ultimate fibres are perfectly separated: they are so much finer 
than silk, that 1 use them in the quadrant, tiansit, and micrometers: 
the lustre is precisely that of silk; the strength of the fibre is not at 
all impaired. It takes such colours as I have tried — blue, pink and 
yellow— perfectly. The finest thread may be spun. 

Having made public the process, and particularly on account of 
my reason for so doing, I hope that manufacturers and others who 
can forward the introduction of the material, will bestow some at- 
tention upon the subject. 

P. S. It may probably be worthy the attention of the Irish; and 
particularly since the process may be performed by individuals at 
their own houses, ^nd may give emplpyment to many paupers in the 
work-houses* 

AnaaU of PhiloB. 
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On an improved mode of Etching Steel PUxtes. 

By Mr, W. Cooke, Jun, Engraver, 

Prom the Transactions of the Society for the encouragement of Arts, Manufac- 
tures, and Commerce. 

Dec. 21, 1825. 

Sir — As the Society of Arts have dven a portion of their attention 
to the subject of engraving on steel j^ates, and as many experiments 
have failed, I feel great pleasure in making the following communi- 
cation public through the medium of the society. 

For the best mode of biting-in, hitherto published, we are indebted 
to the great perseverance of Mr. Terrell; but the difficulty and dan- 
ger of using his menstruum on a soft ground, or when the varnish is 
not sufficiently dry, induced me to use the acids in different propor- 
tions, and to leave out the alcohol, as the composition was found to 
act on the ground, causing the whole surface of the plate to be cor- 
rodedi thislias frequently happened. 

It is necessary to mention, tnat all plates for landscape engraving 
should be made of steel not completely decarbonized. 

I beg to submit a few preparatory directions previous to etching. 

The steel should be carefully cleansed (before laying the ground) 
with turpentine only, omitting the whiting which is used in preparing 
tiie surface of copper. 

The ground should be laid with as little heat as possible, steel 
needing not so much as copper; too high a temperature decomposes 
the ground, and occasions it to pl-oduce small air bubbles, or to eva- 
porate in a light smoke from the surface of the plate^ should this take 
place, the ground must be re-laid. It is also highly necessary that 
m etching the point should penetrate die surface of the steel, and the 
breath not be suffered to condense on the etching, as it will cause the 
lines to rust, and will prevent the acid from biting well. The plate 
bein^ ready for biting-in, the process is as follows: — ^mix, by gentle 
shaking, six parts of acetic acid, and one part of nitric acid. 

This mixture, being very rapid in its action, should be taken off 
the plate at half a minute, and the acid well washed out of the lines 
with water, drying the plate well, but without the assistance of heat. 
Stop out the light tints with Brunswick black varnish; and then, for 
the purpose of washing the oxyd out of the lines, pour on the plate a 
mixture of six parts of water, and one of nitrous acid, letting it re- 
main two or three seconds; take this off, and immediately repeat the 
former mixture without washing the plate between, with water. This 
process should be repeated for each tint. 

The biting-in of a steel plate should be accomplished* if possible, 
in one day: this observation holds good in regard to other methods 
of biting, as the lines will ^sometimes attract oxygen from the atmo- 
sphere during the night, which will prevent their biting with the same 
degree of clearness as the day before. 

When the biting is completed, and the ground taken off, with a 
strong tooth-brush and turpentine, clean out the remaining oxyd from 
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the lines, using the fingers for the light tints; then rub the surface of 
the plate, to remove the bur, with the finest emery paper previously 
well used on the back of a steel plate to take off its roughness ; the 
more this paper is used the more valuable it becomes for taking out 
the marks or the scraper from dry point tints. 

Re-biting is performed by dipping a clean rac in a very dilute 
jiitric acid, and rubbing it over tnose parts intended to be re-bitten 
until the surface becomes dull ; clean the plate out as before-men- 
tioned, and in laying the ground the dabber should be used but little, 
as it is likely to take up the ground again ; re-bite with a few drops 
of nitrous acid in four ounces of water, sufficient to make the water 
taste sharply of the acid. 

The whole process for biting, or re-biting, should be performed in 
a temperature of about sixty degrees, or higher, and certainly not 
much below that point. 

As the time required t6 bite-in is the principal thing to be observ- 
ed, all the light tints should be tried every minute after the first 
biting; but the deeper ones will require a longer time. A little prac- 
tice will show these remarks (apparently trifling) to be important 

Biting on very soft steel plates may be accomplished by using the 
following mixture: — three ounces of warm water, four grains of tar- 
taric acid, four drops of nitric or sulphuric acid, one drachm of cor- 
rosive sublimate 

I also submit to the society a new method of graduating skies and 
other tints. 

Incline the plate, by tilting it with two wedges, and pour the re- 
biting acid into a glass funnel, with a stick inserted in the tube, and 
kept steady by a twisted copper wire loop; drop the acid on the dark 
part, and according to the colour of the tint the acid should be made 
to drop faster or slower, which is regulated by the raising and lower- 
ing the stick in the centre, and gives to the acid a tremulous motion, 
until it is floated over the whole sky; this obviates the old method 
of sweeping or feathering, which, from the quick action of the acid, 
occasions streaks to appear in the tints when the ground is taken off. 

It is important that engravers should make viie of the best acids, 
and perfectly free from adulteration. From the cheapness of sulphu- 
ric acid it is sometimes used with muriatic, to adulterate the nitric 
acid. The following tests will discover them :— dissolve a little nitrate 
of barytes in distilled water, and add it to a small quantity of the 
nitric acid in a phial or test tube ; if a white precipitate is discovered 
at the bottom, sulphuric acid is present; and muriatic acid will form, 
with a solution of nitrate of silver, a white cloudy precipitate ; should 
either of these effects take place, the acid is not fit for use. 

The purest acids are those manufactured by Mr. Remnant, Smith- 
field-bars, who has made them some years for the use of engravers. 

Since writing the foregoing account, I have discovered means of 
making the ground adhere to the surface of the steel, without using 
acid to dull the surface. 

Dissolve, by gentle heat, (in a Florence flask,) some powdered co- 
pabin <A\ of spike lavender, and evaporate to a thick consistence ; 
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then to one ball of ground, add about one drachm of the copal solu- 
tion, each having been made warm previous to mixing; lay the ground 
as l^fore mentioned, avoiding tod much heat; the ground may then 
be laid with the same facility as on copper. , 

1 am, sir, &c. &c. 

W. Cooke, Jun, 
A. AiKiN, JBsq. Secretary, ^c. 

The above processes were performed on tinted steel plates, in pre- 
sence of the committee of polite arts, to their entire satisfaction, and 
that of several engravers, who were specially invited to witness them« 



On a Menstruum for Etching Plates of Soft Steel. 

By Mr, W. Humphrts. 

From the Transactions of the Society for the encourageiilifent of Arts, Manufac- 
tures, and Commerce. 

^]l)ril 19, 1826. 
iR— -I have a communication to make to the Society for the pro- 
motion of Arts, Manufactures, and Commerce, of a menstruum for 
biting-in steel plates. I have for some time back communicated it 
to various artists, to get their opinion of its merits, and have the tes- 
timony of Messrs. Turrell, W. Finden, &c., that it is the best, cheap- 
est, simplest, and safest in its operation of any acid yet discovered; 
and those gentlemen will be happy at any time to meet a committee 
to explain its qualities. In addition, I have specimens of its per- 
formance, from several engravers, to lay before the society. 

I am, sir, &c. &c. 

Wm. Humphrys. 
,A. AiKiN, Ilsq. Secretary, ^•e. 

The composition of the menstruum is as follows: 

Take a quarter of an ounce of corrosive sublimate powdered, and 
a quarter of an ounce of alum powdered, and dissolve them in half a 
pint of hot water. 

Directions. — Let it cool before use. While using it, keep it stir- 
ring with a camel's hair brush, and take care to wash the piate per- 
fectly, after each biting. As this acid, though clear before use, be- 
comes turbid during its action on the steel, it may be prudent, in fine 
works, to throw away each portion of acid after it has been on the 
plate. The taste and experience of the artist must dictate the length 
of time he may leave it on his plate^ delicate lints are obtained iu 
about three minutes. 

It appears from the experience of those artists who have practised 
engraving on steel, that several of the menstrua employed in the pro- 
cess technically called biting-in, will succeed witn hard steel, but 
give results by no means so satisfactory, when employed on very soft, 
or nearly decarbonized steel. Nitric acid is the essentially active 
ingredient in all these menstrua; and the chemist well knows that 
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when this substance is brought into contact with iron, it usually bringt 
part of it to the state of protoxid, which is soluble in the acid, and 
also reduces a smaller portion to the state of peroxid, which remains, 
for the most part, undissolved, adhering to the surface of the iron, 
and thus preventing that deep, clean, uniform biting which it is the 
ffreat object of the artist to obtain. The presence of carbon, in a 
finely divided state, has a tendency to prevent, or at least to retard, 
the peroxidation of the iron, and this, probably, is the reason why it 
is less difficult to gain a good result with hard, than with soft, or de- 
carbonized steel. 

The composition employed by Mr. Humphrys contains no nitric 
acid 5 and, from the testimony before the committee of Mr. W. Finden, 
Mr. Warren, Mr. Romney, and others, who have tried it, and also 
from the result of experiments made in presence of the committee, 
appears to be superior, for biting-in on soft steel, to any menstruum 
that has hitherto been used. 



On Fustic^ (Moms tinctorius) and its applicaiion to the Dying of Yel* 
lowj Green, Olive and Broton. By E. S. George, Esq. F.L.S. 

The wood of the Moms tinctorius is employed in dying those 
shades of yellow, in which intensity of colour is of more importance 
than brilliancy; and in all the range of colours formed by the mix- 
ture of yellow, blue and red. 

For those colours in which sulphate of indigo (indigo dissolved in 
sulphuric acid) is employed to give the blue, it is of great value, resist- 
ing the action of free sulphuric acid in a higher degree, than any other 
yellow colouring matter. 

The colouring matter of fustic, is seldom employed in the dying 
of yellow; the only case in which it is so empH>yed, is as a cheap 
substitute for weld, or quercitron; but for woollen eoods intended to 
be dyed a tme green in the indigo vat, the required shade of yellow 
is first given by means of fustic. 

The dying vessel may be of iron; and for 120 yards of woollen 
cloth, weighing 1 lb. 4 ounces to the yard, 45 lbs. of fustic in chips, 
with 6 lbs. of alum, will be found sufficient for ordinary shades of 
gi-een. If the shade required, be bright, 4 lbs. of solution of tin may 
be added with advantage; but for bottle green, an additional propor- 
tion of fustic will be required : some dyers use the fustic alone, with- 
out any mordant, and the affinity of woollen fibre for the colouring 
matter of fustic, is sufficiently powerful to fix the whole. The ad- 
dition of a mordant, however, gives much greater durability. After 
the fustic and alum have been boiled a few minutes, in a dying ves- 
sel, containing from SOp to 400 gallons of water, 20 gallons of cold 
water are added, and the cloths entered, turning quickly a few mi- 
nutes, and afterwards more slowly, and boiled from fifty minutes to 
an hour. They are afterwards well washed, and the requisite shade 
«f blue, given m the indigo vat. 
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Fustic is employed in all the shades known as Saxon green. In 
this class of colours the blue is obtained from indigo, but by means 
of its solution in sulphuric acid, known by dyers as chemic. The long 
list of substances employed by the old dyers and chemists, in mak- 
ing this ^ution, are almost entirely discarded, and sulphuric acid 
' and indigo are the only substances now employed. In making the 
solution of indigo for greens, an excess of sulphuric acid should be 
avoided, as it prevents the yellow colouring matter fixing upon the 
cloth. I have found 9 lbs. of sulphuric acid to 1 lb. of indigo of good 
quality, the best proportion. 

For the dying of 100 lbs. of worsted goods, known as wildbores, 
a bright green: — ^In a leaden vessel containing 300 gallons of water; 
when at the temperature of 150° Fahrenheit, I threw in 25 lbs. of alum 
and 2 quarts of bran, carefully removed the impurities that rose to 
the surface until the water boiled, then added 2$ pints of sulphate 
of indigo, 12 lbs. of fustic in chips, and 10 lbs. of white Florence argol 
(super tartrate of potash,) boilea the whole five minutes, added 20 gal- 
lons of cold water, and entered the goods turning quickly for ten 
minutes, and then more slowly, at the same time raising the tempera- 
ture to ebullition. After boiling 45 minutes, found the colour scarce- 
ly so full as required, and took out the goods, adding half a pint of 
sulphate of indigo, and 4 lbs. of fustic, again entered, and boiled half 
an hour. Fresh goods may be dyed in the same liquid ; indeed, in con- 
ducting a dying house economically, it is of great consequence so to 
arrange the colours that they shall follow each other without emptying 
the dying vessels, as thu,s a great saving of dying wares is achieved. 
For 100 lbs. of the same description of goods, and the same shade of 
colour, added 15 lbs. of alum, 2$ pints of sulphate of indigo, and 7 
lbs. of argol I after entering and boiling as before 45 minutes, took 
out the goods, added half a pint of sulphate of indigo; entered and 
boiled 20 minutes. It is of importance, that the whole of the indigo 
should not be given at first, since from the boiling necessary to give 
evenness to the colour, the lustre is considerably impaired; by add- 
ing a part towards the close of the process, both evenness and beauty 
of colour, are ensured. For a third quantity, the same colour, 12 lbs. 
of alum were added, and the amount of alum in a fourth and fifth 
quantity, must gradually diminish to 6 lbs. The amount of fustic 
and argol is to be gradually reduced, the proportions depend, how- 
ever, upon the discretion ot the dyer; the proportion of sulphate of 
indigo remains the same, the whole of the blue colouring matter be- 
ing removed from the dying vessel at each operation. 

It is not adviseable to continue more than six parcels of goods with- . 
out emptying at least one half of the contents of the dying vessels, 
and filling with fresh water; but shades of olive or brown, must suc- 
ceed without any addition of water. 

Fpr all shai^les of olive, and brown, which may be considered as 
the same qoloiir, only varying in the proportions of red, yellow or 
blue, entering into their compositions; fustic is employed for the yel- 
low, the blue is given by sulphate of indigo; and for the red, madder 
is used for all the light shades of bronze approaching to g^een, and 
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camwood for the darker shades of olive and brown. I shall, without 
further observation, state some processes. 

The light and green shades of bronze, are generally djed after 
green, in the same liquor. For 126 lbs. of worsted stuiFs after light 
green, added 24 lbs. of mull madder, 14 lbs. of fustic in chips, 4 
lbs of alum, 3 lbs. of red arsol, 2 lbs. of sulphuric acid, and 1 pint 
of sulphate of indigo; boiled the whole together 10 minutes, added 
20 gallons of water, entered the gt»ods, turning quickly, and after- 
wards more slowly, boiled one hour and thirty minutes, took out the 
goods and added 3 measured ounces of sulphate of indigo, entered 
and boiled thirty minutes. With olives, and indeed, all the colours 
in which sulphate of indigo is employed, except the red browns, it is 
of consequence that a portion should be added towards the close of 
the operation; thus increasing the brilliancy of the blue parts of the 
colour, which is impaired by the loiig boiling required to fix the yel- 
low and the red. 

In the same manner are dyed all the shades of olive, the propor- 
tions varying with the colour recjuired; the amount of mordant (alum) 
and acid employed, must diminish with the number of operations 
that have been conducted without emptying the dying vessel. 

In dying the red shades of brown, for which camwood is used, a 
different process is employed, the insoluble combination formed be- 
tween its colouring matter and the base of alum, prevents their be- 
ing employed together. 

For 90 lbs. of worsted goods in fresh water, dyed in a leaden 
vessel containing 300 gallons of water, added 15 lbs. of rasped 
camwood, 91bs. of rasped fustic, 12 measured ounces of sulphate of 
indigo, 5 lbs. of red argol, and 3 lbs. of sulphuric acid : after boiling 
the whole together a few minutes, added 20 gallons of cold water, 
and entered and boiled 1 hour ; the goods had acquired a dull red 
brown colour— took up, added 6 lbs. of alum, and 3 measured ounces 
of sulphate of indigo; entered and again boiled one hour; the colour 
thus obtained, was a bright, full, red brown. In the same manner a 
similar shade of red brown, or others yellower, may be dyed in 
the same dying liquor, adding the alum after the red part of the 
colour has become fixed. After the above, a yellow brown approach- 
ing to a snuff colour, was dyed ; for 100 lbs. of worsted goods added 
2Q)S. of camwood, 10 lbs. of mull madder, 9 lbs. of rasped fustic, 
3 lbs. of red argol, 14 measured ounces of sulphate of indigo, and 2 
pounds of sulphuric acid; boiled one hour; took up, added 4 lbs. 
of alum, 1 lb. of sulphate of copper, Tblue vitriol) 2 lbs. of rasped 
fustic, and 4 measured ounces of sulpnate of indigo ; entered, and 
boiled one hour. A small portion of sulphate of copper increases 
the brilliancy, and adds much to the intensity oi the yellow 
browns. 

The mode of dying olive and brown now described, has only bee* 
introduced to the dying establishments of this country since the 
last 20 years: it is called by dyers, the sour way. The same 
colours, possessing however little brilliancy, were dyed with cam- 
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wood, fustic, and logwood^ the mordant employed was sulphate ot^ 
iron (copperas.) 

For 59 lbs. of a coarse woollen cloth called calmuc, a full olive 
brown: Dyed in an iron pan containing 400 gallons of water; added 
20 lbs. of rasped fustic, 8 lbs. of rasped camwood, 6 lbs. of chipped 
logwood; boiled li hour; took up, emptied the dying vessel h^f 
way, filled with fresh water, and addea 2 lbs. of sulphate of iron; 
entered the cloths, turning quickly 10 minutes, raised gradually to 
ebullition, and boiled 10 minutes. 

In the same manner may be dyed all the shades of copper, brown 
and olive. '^ [MnnaU of Fhiloa. 

Leeds, December 20th, 1826. 



Account of a new method of Drawing upon Stone. By M. Laurent, 

Painter^ Paris, 

Abstracted from the Jinn, de Chim, 

Thb ingenious process which we projiose at present to describe, is 
taken from a report laid before the Institute by MM. Thenard & De 
Blainville. 

Having taken the outline of the original design upon transparent 
paper, by tracing all the lines of the original with a dry point, more 
or less fine, the outline is then ^lued by its edges upon a board, and 
there is spread over it, with a piece of fine linen, a sufiiciently hard 
paste, formed with lithographic ink, dissolved in essence of turpen- 
tine, which may be made in a spoon, exposed to the heat of a candle. 
The outline is then rubbed hard with a piece of clean linen, until the 
linen ceases to have a black tint. The outline is then transferred to 
the stone by means of a press. For this purpose, M. Laurent places 
in a vertical paper press, the stone, and tne outline in contact, taking 
care to place above the latter, from twenty to twenty-five sheets of 
paper wetted in water, and adding in solution some calcined muriate 
of lime. Upon these last sheets is put a stone, and to prevent any in- 
jury, two large plates of paper about an inch thick, are interposed. 
The pressure is then applied for an hour, and upon separating the 
stones it will be found that the transparent outline adheres more or 
less to the stone. The paper is then removed by hot water, and the 
design is left upon the stone, which is now washed with cold water, 
till no trace of the transparent paper remains. There is no fear of 
tlic outline dissolving, as the base of the muriate of lime forms, with 
the oil of the soap, an insoluble soap, while the soda is combined with 
the hydrochloric acid, and composes a soluble salt, which has been 
carried away by the washing. 

MM. Thenard & Blainviile, who highly commend this process, 
propose the following lithographic ink a& superior to any other, viz. 
soap, one-fourth; mutton suet, one-half; yellow wax, one part; mastic 
in tears, one-half; and as much lamp-black as is necessary. The 
whole being melted on a gentle fire, and well mixed, is reduced to 
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Hie consistency of a thick cream, by mixing with it equal parts df 
turpentine and lavender. The commissioners also recommend a 
thick and straight plank in place of the second stone, and they regard 
the process as a very valuable one in the arts. [Brewster'^s Journal. 



On the subterranean s&unds heard at Nakous^ on the Bed Sea. 

Barom Humboldt informs us, on the authority of most credible 
witnesses, that subterranean sounds like those of an organ, are heard 
towards sunrise, by those who sleep upon the granite rocks, upon the 
banks of the Orinoco. Messrs. Jomard, JoUois, and Devilliers, three 
of the naturalists who accompanied Bonaparte to Egypt, heard at 
sunrise, in a granite monument placed at the centre of the spot oa 
which the palace of Camac stands, a noise like that of a string 
breaking. 

Sounds of a nature analogous to these have been heard by Mn 
Giay of University College, Oxford, at a place called Nakous, (which 
signifies a bell) at three leagues from Tor, on the Red Sea. Thid 
place which is covered with sand, and surrounded with low rocks in 
the form of an amphitheatre, presents a steep declivity towards th# 
sea, from which it is half a mile distant. It has a height of about 
SOO feet, upon 80 feet of width. It has received the name of a bell, 
because it emits sounds, not as the statue of Memnon formerly did, 
at sunrise, but at every hour of the day and night, and at all sea- 
sons. The first time that Mr. Gray visited this place, he heard at 
the end of a quarter of an hour, a low continuous murmuring sound,} 
beneath his feet, which gradually changed into pulsations as it 
became louder, so as to resemble the striking of a clock. In five 
minutes it became so strong as to detach the sand. The people of 
Tor declare that the camels are frightened and rendered furious by 
these sounds. 

Anxious to discover the cause of this phenomenon, which no pi^e- 
ceding traveller had mentioned, Mr Grray returned to the spot ne? 
day, and remained an hour, to hear the sound, which was on that 
occasion heard much louder than before. As the sky was serene, and th^ 
air calm, he was satisfied that the sound could not be attributed to 
the introduction of the external air, and in addition to this, he could 
not observe any crevices by which the external air could penetrate* 
The Arabs of the desert ascribe these sounds to a convent of monks 
preserved miraculously under ground, and they are of opinion that 
the sound is that of their bell. Others think that it arises from voU 
canic causes ; and they found this opinion on the fact that the hot 
baths of Pharaoh are on the same coast. 

M. Humboldt ascribes the sound in the granite rocks, to the 
ditlerence of temperature between the external air, and the air of the 
narrow and deep crevices of the shelves of rocks. These crevices, 
he iiifonns us, are often heated to 48° or 50° during the day, and the 
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'temperature of their surface was often 39% when that of the external 
air was only 28**. [Edinburgh Journal of Science, 

Eemarkshy the Editor. — Without attempting to add any thing to 
the conjectures respecting the cause of the sounds mentioned in the 
a,bove article, we think that the fact of their existence furnishes a 
very probable solution of the origin of the sounds emitted by the 
celebrated statue of Memnon in Egypt. There is, we think, a 
striking analogy in tlie nature of the sounds, as above described, 
and those whicn it is said were emitted by the statue, which we are 
told ^^ had the wonderful property of uttering a melodious sound 
every day at sun rising, like that which is heard on the breaking 
of the string of a harp when it is wound up. This was effected 
by the rays of the sun when they fell upon it. At the setting of tlie 
sun, and at ni^ht, the sound was lugubrious." 

The probability that a place Would be selected for the erection of 
such a statue, where such sounds were naturally produced, is so 
great as not to require insisting upon^ and, in the absence of any 
certain mode of explaining the phenomei^on, it removes the difbcuU 
lies which have presented themselves in a^ccounting for the sounds 
by Uie action of the solar ray on any mechanism contained in a 
statue of stone. 



Mr. StearVs process in numufacturing the Lino-stereo Tablets. 

The extra stout drawing-papers, or card boards, as they are usual- 
ly denominated, are always made* by pasting several sheets of paper 
toother, in the manner of a common pasteboard, and afterwards 
bnn^ng them to a smooth face by pressing and rolling. The past- 
ing IS a dirty operation, and the occasion of many defects, some of 
which are fatal to the degree of perfection and nicety required in 
a good drawing-boards Another great defect is, that the far greater 
part of the drawing and writing papers now in use in this country, 
are of a hollow or spongy texture; this arises from their being made 
of an indiscriminate mixture of linen and cottpn; the greater elasti- 
city of the latter, preventing its fibres from closely uniting with those 
of the flax; the consequence is, an irregular surface, and a porous 
spongy substance, very different from tnat which an adherence to 
tlie good old-fashioned practice of using fine linen rags only, in the 
manufacture of superior papers, would produce. 

The lino-stereo tablet is entirely free from these objections, for 
the following reasons: — first, it is not composed of several sheets 
pasted together, but is moulded from the pulp of any required thick- 
ness, in one entire mass; thus the risk of pasting is avoided, and no 
separation of the component parts can possibly take place, though 
wetted ever so often: secondly, instead of being composed of linen 
and cotton, it is wholly and solely manufactured from the best anU 
purest white linen rags, most carefully selected; and, consequentlvj, 
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Without the aid of the chloride of lime, or any bleachipg procesii 
whatever. 

The process, — In selecting the raw materials for the manufacture 
of the lino-tablets, great care is taken to preserve the best and purest 
white Hnen rags only, rejecting all muslins, calicoes, and every other 
article made of cotton. The linen rags are then carefully sorted, 
overlooked, and cleaned, washed and beaten into pulp in the usual 
manner practised by paper-makers of the first class. 

The pulp being ready, and diluted in the vat with the proper pro- 
portion of pure water, the workman, dipping his mould first into the 
vat, takes it up, filled with pulp to the^top of the deckle; and holding 
it horizontally, and gently shaking it, causes the water to subside, 
leaving the pulp very evenly set upon the face of the mould; having 
rested it for a moment or two in the bridge of the vat, the compresser 
with its face downwards, is now carefully laid upon the sheet or 
tablet, and both together placed in a small press close at hand, where 
it is submitted to a very gentle pressure, in order to exclude a great 
proportion of the water remaining in the sheet; it is then withdrawn, 
the compresscr and the deckle are both taken off, and another 
workman couches it, by very dexterously turning the mould upside 
down, and pressing it pretty hard with his hands on one of the fine 
felts previously laid upon a very level pressing plank, by which means 
the tablet is left on the felt. The mould is then returned to the vat- 
man, who repeats the process as before. The coucher, in the meaa 
time, lays another felt upon the sheet or tablet just couched, whereon 
the second sheet is to be laid in the same manner ; and so on, until 
all the felts are occupied ; over which another level plank is placed, 
and the whole drawn away, on a small rail road wagon, to the great 
press, where it undergoes a pretty severe pressure. 

The tablets will now be tound to have sufficient adhesion to bear 
handling with care, and are separated from the felts, and placed one 
upon another, so as to form the packs: these packs are to oe submit- 
ted again to the action of the press, until more water is expelled; then 
are parted sheet by sheet, pressed and parted again; and tiiis is re- 
peated as often as necessary, taking care to increase the pressure 
every operation, until the face of the tablets is sufficiently •smooth: 
they are then carefully dried, sized, picked, sorted, &c.; carried to 
the rolling mill, and several times passed between the polished cy- 
linders, to give them the last finish. 

The above is the process for the plain or white tablets. In making 
the tinted tablets, the following additional particulars are to be at- 
tended to :— 

The rags are cleansed, washed, and beaten into half stuff, in the 
usual way ; the water being drained off, the pulp is put into a vat 
with a solution, in water, of acetate of alumine, or sulphate of iron, as 
a mordant or ground to fix the colour intended to be made; the 
whole is well incoc)»o«ited, and suffered to remain for half an hour 
or more, when the. colouring tincture, previously prepared, is added; 
after which, the whole being returned to the engines, is beaten int^ 
fijie pulp, and tlien wrought into fine tablets. 
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The dying materials chiefly made use of by Mr. Steart, are, man- 
grove bark, quercitron bark, best blue Aleppo galls, sulphate c^iron^ 
and acetate of alumine. A due combination of these materials pro- 
duces a great variety of drabs, grays, sand-colours, &c. 

IMricL Tran. Soc. Attn. 



Oi\ Etching and Dying Figures on Ivory ^ at one operation. 

By Mr^ J. Cathery. 

From the Transactions of the Society for the encouragement of Art% Manu^** 
* tares and Commerce. 

The usual mode of ornamenting ivory in black, is to engrave the 
pattern or design, and then to fill up the cavities thus produced, with 
nard black varnish. The demand for en^aved ivory m ornamented 
inlaying, and for other purposes, is* considerable, although the price 
paid for it is not such as to encourage artists of much ability, to devote 
tliemselves to this work, which consequently is trivial in design and 
coarse in execution. Mr. Cathery's improvement consists in cover- 
ing the ivory with engraver^s varnish, and drawing the design with 
an etching needle; he then pours on a menstruum composed of one 
hundred and twenty grains of fine silver, dissolved in one ounce 
measure of nitric acid, and then diluted with one quart of pure dis- 
tilled water. After half an hour, more or less, according to tlie re- 
quired depth of tint, the liquor is to be poured off, and the surface is 
to be washed with distilled water, and dried with blotting paper; it 
is then to be exposed to the light for an hour, after which the varnish 
may be removed by means of oil of turpentine. The design will now 
appear permanently impressed on the ivory, and of a black or black- 
ish brown colour, which will come to its full tint after exposure, for 
a day or two, to the light. 

The property which nitrate of silver possesses, of giving a perma- 
nent dark stain, to ivory and many other substances, has been long 
known; tint Mr. Cathery has the merit of having advantageously ap- 
plied it in a department of art in which it is likely to be of consider- 
able service, by improving the quality of the ornament, and at the 
same time of diminishing the cost. Varieties of colour may also be 
given by substituting the salts of gold, platina, copper, &c. for th^ 
solution of silver. 



Improvement in the mamfacture of Magnetic Nsedks. 
By Prof* Amos Eaton. 

TO PROF. SILLIMAN. 

Several years of the early part of my life were devoted to aa 
extensive land agency, among tne western and northern spurs of the 
Catskill mountains. During this period, I ran most of the outlines 
•f t>¥0 hundred thousand acres, besides four turnpike roads across 
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this Alpine district. The difficulties to which T was almost daily 
subjected, by the irregularity of the magnetic needle, were often very 
embarrassing. The old surveyors of that time assured me, that tliese 
fits, as they denominated those irregularities, were produced by the 
action of magnetic ores, which they believed abounded in this moun- 
tainous district. At one time I entertained the opinion, that 1 had 
collected facts sufficient to demonstrate, that while snow was melting 
away, these fits were the most frequent. 

But on comparing diffisrent compasses, 1 found that they frequently 
varied, not only from the common direction of the magnetic needle, 
but from each other. For example, when set in some directions, one 
compass would vary, while other compasses would vary when set in 
different directions, and would not vary when set in the same direc- 
tions. On extensive alluvial plains, where we could not suspect the 
presence of extensive ore-beds, all these difficulties occurred with 
equal force. And what appeared to be a still greater mystery, on 
changing needles, the variation seemed to be governed by the com- 
pass, not by the needle. 

After considering every proposed hypothesis, and trying every 
proposed remedy, f abandoned the subject, as totally inexplicable; 
and contented myself with correcting these aberrations by ranging 
back-flags and using two compasses. 

While exercising the students of Rensselaer school in land-survey- 
ing, at the last summer term, the same difficulties revived the same 
enquiries. In a conversation with an ingenious artist, Mr. Julius 
Hanks of Troy, I learned that his best compasses had in some in- 
stances, been subject to those fits of aberration. He showed me a 
compass of most elegant and accurate workmanship, with a nonius 
and double levels, which had been returned by the purchaser on ac-^ 
count of the frequency of those fits. I carried this compass to the 
school with a determination to search out if possible, the cause of its 
frequent fits. By applying delicately suspended needles, which 
might be called a suit of magnetrometers, I found a point in the limb, 
which attracted a fine needle at the distance of six tenths of an inch. 
This point, caused the needle belonging to the compass, to deviate at 
the distance of half an inch on each side; beyond that limit it was 
not affected. Consequently, when the course to be taken, brought 
the needle within that limit, it would deviate, and point accurately in 
all other directions. Any practising surveyor will readily perceive, 
that in tracing the lines around a field, the needle might come within 
this limit several times, or it might not fall within it in running a 
dozen fields. Hence the supposed irregularity of the fits. 

My conclusions from these experiments were, that a scale from a 
screw-cutter or a punch, or a tooth from a file, &c. too minute for 
the eye, might have been lodged in that particular point. On consult- 
ing Mr. Hanks, he said this might frequently happen, and it was not 
improbable that all those fits complained of by surveyors, might be 
traced to the same cause; inasmucn as all compass cards and gradu- 
ated circles were wrought with very fine steel mstrumepts. Toillus* 
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trate the subject, I took out the screws from the under side of the 
card, and inserted the point of the finest sewing needle, less than the 
twentieth of an inch in length; whereby I actually produced four ad- 
ditional points of disturbance. 

To obviate the difficulty, Mr. Hanks cut off seven tenths of an 
inch from -each pole of the needle, ground the poles to very sharp 
points, and tipped them with brass caps, extending to the original 
length of the needlew This measure, oy withdrawing the magnetic 
poles from the sphere of attraction, proved a perfect remedy. Mr. 
Hanks presented the same compass to the school, where it has beeii 
nsed almost daily for two months; and it is one of the most perfect 
instruments that I have ever used. It has no more fits, and is totally 
undisturbed by magnetic ores, real or imaginary. Mr. Hanks has 
since corrected a theodolite in the same way, which had been thrown 
aside as useless for several years, [f the disturbing steel scale is in 
the card near the graduated circle, Mr. H. proposes len^hening the 
pivot and raising the circle by introducing an additional circle beneath 
the graduated one. But he has not made this experiment; and it is 
probable no such case will ever occur. For if it were near the pivot, 
it would not disturb the needle; and so little work is required in the 
card with slender instruments, that scales will not often be left in 
that part. 

Another important advantage which will attend tipping needles 
with silver, brass, &c. is that of preserving the points from rust. It 
has been demonstrated by conclusive experiments, that magnetism 
resembles electricity in acting most powerfully from the sharpest 
points. Hence the absurdity ot needles made of square bars. Hence, 
also, the utility of preserving the finely sharpened points by tips. I 
will add, that, of all forms of needles which I have used, the flat 
kinds are best, which are wide in the middle, and of a true taper to 
the points. 

Yours respectfully, 

Amos Eaton. 

Rcmsdaer School^ Troy^ N. F. Nov. 1826. 

[^SxUimm^s Journal. 



CINCINNATI IN 1826, 



We have just received a very interesting pamphlet of 100 pages, 
under the above title, written, by B. Drake, and E. Mansfield, Esqs. 
of that place. The facts which it details have been collected with 
gr^t industry, are skilfully arranged, and well narrated.. The 7th 
and 8th chapters, which present a view of the population and manu- 
factures of Cincinnati, we now present to our readers, and shall pre- 
pare for our next number, a general abstract of such other portions 
of the work, as may come most directly within the scope of our 
pages. 
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Population in December^ 1826. 



"••«•. 5S»1!; 


rim 
Ward. 

970 

983 


Second 
Ward. 

1591 

1634 


Third 
Ward. 

739 
535 


Four^ 
Ward. 

833 
705 


T*tal. 
4133 
3857 


'«-'«^|?'Jerll; 


935 

855 


1636 
1583 


613 
501 


761 
666 


3945 
3605 


Blacks, 


341 


55 


117 


177 


690 
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7990 

7550 



Total 



4084 6499 2505 3142 16230* 



The average number of persons to a building, is six and a half. 
The actual density of habitation is much greater, from the fact, that 
a lar^e portion of the buildings is occupied as stores, ware-houses, 
&c. &c. 

There are within the city, at this time, about 28 Clergymen, 34 
Attorn ies and Counsellors at Law, and 35 Physicians. It is esti- 
mated, that 800 persons are employed in Trade and Mercantile pur- 
suits; 500 in Navigation; and about 3000 in Manufactures. 

Comparative Poptdation. 

The following table is submitted, that the progressive increase of 
Cincinnati may be fairly exhibited, and the means furnished for com- 
paring its advancement and prospects, with those of the most flourish- 
ing towns in the United States. 

The first settlement of Cincinnati, was in 1788. The population 
did not increase, however, with any rapidity, till 1805, when it had 
scarcely attained the importance 6f a large village. A considerable 
number of emigrants then came out from Baltimore, and other eastern 
places; and from that time to the present, its growth and consequent 
prosperity have been remarkable, even in this astonishing age and 
country. 

In 1810, the population was 2,320— 1813,4,000—1819, 10,283— 
1824, 12,016—1826, 16,230. 

From this, it appears that the ratio of increase from 1810 to 1813, 
was 560 per annum, or 24 per cent.; from 1813 to 1819, 1043 per 
annum, or 26 per cent.; from 1819 to 1825, 364 per annum, or 
35 per cent; from 1824 to 1826, 2107 per annum, or 17 per cent. 
The ratio of increase, decreases every where, as it respects population, 
with the actual increase ; hence, though a new village may ciouble in 
a single year, a large city, in its highest state of prosperity, scarcely 
attains an addition of 5 per cent. The operation oi this principle 
being considered, the growth of this place, during the last two years, 
has been greater than that of any former period. 

The relative population of several towns ne.arest in size toCii^cin- 
nati may be seen from the following table. 

• The number of inhabitai)ts, as here stated, may appear to those who have 
not attentively marked the progress of Cincinnati, as too great. The authors, 
with a view to accuracy on this important topic, made the enumeration in person. 
They feel confident, therefore, that tlie actual number in this city exceeds tliat 
§ivcu in tUe above table. 
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Providence. 

In 1800, 7,614. 

1810, 10,071. 

1820, 11,767 



THE PRANKLIN JOURNAL AM> 

PittsburffK & Liberties. 



In 



Albany. 
1791, 6,021. 
1810, 9,356. 
1820, 12,650. 



1825, 16,000.. / 1825, 15.500. 



Richmond. 
In 1800, 5,537. 
1810, 9,755. 
1820, 12,046. 



Louisville. 
In 1820, 4,012. 
1826, 7,200. 

Manufactures. 



■fe" 

In 1810, 4,768. 

1820, 7,243. 

1826. 11,226. 



New-Orleans. 
In 1802, 10.000. 
1810, 17,242. 
1820, 27,176. 



"The Artizans and Manufacturers of Cincinnati, who may be said to 
constitute the bone and sinew of the community, and upon whom the 
permanent prosperity of our city so materially depends, considered as 
a body, may be characterized as frugal, ingenious, and enterprising. 

The number of our manufacturing establishments has greatly in- 
creased within the last two years, and the amount of productive in- 
dustry for 1826, as will appear from the following statements, although 
not so great as could be wished, is by no means inconsiderable. The 
general prosperity of these establishments is beginning to attract the 
attention of capitalists, and is likely to augment their number. In- 
deed the Mechanics and Manufacturers of Cincinnati are decidedly 
the most prosperous class of citizens; and were the enterprise and 
capital of some of our merchants, embarked in similar pursuits, thej 
would profit by the exchange. In this department, there is no danger, 
as in commercial pursuits, of running into excess. The region of 
country, which extended and successful manufacturing establishments 
will make tributary to our city, like the amount of manufactured 
goods required by its wants, is almost unbounded. Our Steam Boats 
may already be found upon all the navigable streams of the Missis- 
sippi valley: and our Steam Engines, Castings, Cabinet Furniture, 
Chairs, Hats,&c. &c. are sent to Kentucky, Alabama, Louisiana, Mis- 
sissippi, Illinois, and Indiana, where they are sought after and ad- 
mired, not less for their beauty, than their more substantial qualities. 
The inducements and peculiar facilities for our becoming a manufac- 
turing people in this city, will be more fully discussed in a subsequent 
chapter of this book. 

The following items, in regard to the manufactures of Cincinnati 
for 1826, have been collected with no small degree of labour, and 
Ivith an earnest desire of having them as conformable to correctness 
as the nature of the case will permit. The following brief notices 
of some of the more prominent manufacturing establishments, will 
not, it is hoped, be deemed unimportant. 

The Cincinnati Steam Mill, stands on Front between Ludlow street 
and Broadway. It is a substantial stone building, based upon the* 
limestone rocks of the' river, 62 by 87 feet, eight stories high, on the 
eud next to the river, and measuring 110 feet from the base to the 
top of the roof. It has 24 doors and 90 windows. It required in its 
construction 6,620 perches of stone ; 90,000 bricksj 14,000 bushels of 
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lime; and 81,200 cubic feet of timber. With the exception of the 
walls, this immense building was entireljr consumed by fire in 1823. 
It has since been rebuilt, and is now m operation, tt contains a 
manufactory of flour, a distillery, fulling mill, &,c* The machinery 
is driven by a steam engine of 70 horse power. The establishment 
is capable of manufacturing 20,000 barrels of flour, 500 barrels of 
whiskey, and of fulling 1,000 pieces of cloth, annually. 

Steam Mill for Sawing Stone., This establishment has just been 
made in the western part of the city, between Front and Columbia 
streets, and is owned by Mr. Alvin Washburn. The main building 
is 32 by 50 feet, 3 stones high, with one wing 20 by 40 feet, and is 
built of wood. It has a steam engine of 18 horse power. The first 
story is occupied with the machinery for sawing free stone. From 
the experiments already made, the proprietor feels confident of being 
enabled to saw 120,000 feet of stone per annum; and upon such terms 
as to make a signal reduction in the price of that important and beau- 
tiful material for building. 

The second story contains machinery, driven by the same power, 
ingeniously contrived for the manufacture of tubs, buckets, and kegs, 
out of solid logs. About 30,000 of these will be produced annually. 

In the third story the manufacture of shoe trees is carried on, the 
machinery for which, is also propelled by the same power. About 
50 lasts per day can be made, requiring the labour of but four hands. 

The Phoenix Foundry, owned and carried on by C. Tatem & Sons, 
is situated west of Walnut Street^ between Third and Fourth. It 
gives employment to 18 hands; and about 175 tons of pig iron are 
annually manufactured into various kinds of machinery, such as 
•team engines, mill castings, &c. &c. The establishment consumes 
annually, about 7,000 bushels of pit coal. 

The Franklin Foundry, is situated at the corner of Fifth Street and 
Broadway. It employs 10 hands, and manufactures annually, into 
the various kinds oi castings, about 100 tons of pig iron. It is owned 
by the Messrs. M'Cormicks. 

The Eagle Foundry, owned by Josiah Hawkins, is situated on the 
south side of Fourth Street, between Main and Walnut. It employs 
14 hands, and uses 150 tons of pig iron per annum; besides about 5 
tons of bar iron, a considerable portion of which is manufactured 
into ploughs. The establishment consumes annually about 4,000 
bushels of pit coal. 

Tift's Steam Engine and Finishing Establishment, employs be- 
tween 30 and 40 hands. The business is carried on in a new frame 
building, of large dimensions, situated on Columbia Street, east of 
Broadway. The upper apartments of the building are intended for 
the reception of an extensive cotton spinning establishment, which 
Mr. Tift, with his characteristic enterprize, is now forming. 

R. C. Green's Steam Engine Establishment, which is similar to 
that of Mr. Tift, is situated on Front Street, just below Deer-creek 
Bridge, 

Goodloe & Harkness' Copper Foundry, Cotton Spinning, and 
Steam Engine Factory, stands at the comer of Broadway and Con- 
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gress Street. It employs about 50 hands. The cotton spinning de- 
partment contains about 336 spindles, which produce about 600 lbs. 
of cotton yarn per week, or 31,000 pounds per annum. 

The ^tna Foundry, owned by Street and White, is situated on 
Front street, below Deer-creek Bridge. It employs about 12 hands^ 
and manufactures 2£0 tons of castings per annum. 

Kirk's Steam Engine and Finishing Establishment, is situated on 
Columbia street, east of Broadway. It employs about 15 hands. 

Shield's Engine Finishing Establishment, is situated in a stone 
building on Sycamore, between Front and Columbia streets. It em- 
ploys about 30 hands. 

Allen & Co.'s Chemical Laboratory, which has recently been com- 
menced, is situated just above Deer-creek Bridge. It embraces the 
manufacture of Alum, Blue Vitriol, Copperas, Nitric and Sulphuric 
Acid, and other Chemical pre^rations. It will make from one to 
two tons of Alum per week. The Alum-earth is obtained from the 
hills of the Ohio river, near the mouth of the Scioto, where there are 
vast beds of it. 

Powder Mill. An extensive and well planned establishment for 
the manufacture of Powder, has been made within the present year, 
by some jgentlemen of this city, immediately below the mouth of Mill- 
creek. The machinery is dnven by a Steam Engine, so arranged as 
to prevent any danger from fire. This is the only establishment of 
the kind within the state, and from the facilities of obtaining at this 
place, the raw materials, used in the manufacture of powder, it will 
no doubt be found a profitable business. 

The Phoenix Paper Mill. During the past summer, a fine esta- 
blishment for the manufacture of paper was erected under the" super- 
intendence of the Messrs. Grahams, on the river bank, in the western 
part of the city. When about to go into operation, in the month of 
December, it was entirely consumed by fire. The owners of it are 
now erecting upon its rums another, to be called the Phoenix Paper 
Mill, which is 132 by 36 feet, exclusive of the win&;s. Its machinery 
will be worked ly^ a substantial steam engine, and probably go into 
operation by the first of June. 

The Cincinnati Steam Paper Mill, owned by Messrs. Phillips and 
Spear, is on the bank of the river, in the western part of the city. 
Tne building is 140 by 34 feet. The machinery is driven by a steam 
engine. The establishment employs about 40 hands, and produces 
annually a large quantity of excellent paper. 

The Woollen Factory, erected several years since, by the Cincin- 
nati Manufacturing Company, stands on the river bank, above the 
mouth of Deer-creek. The main building is 150 feet long, and be- 
tween 20 and 37 feet wide. It is calculated for the manuTacture of 
woollen goods, white and red lead, linseed oil, &c. The operations 
of this establishment are, for the present, suspended^ 

The Sugar Refinery, is a large brick building, erected for the pur- 
pose, situated north of Third, and between Ludlow street and Broad- 
way. When in full operation, it is capable of refining about 180,000 
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pounds per annum. There has been but a sviall amount of efngar re- 
fined in it during the present year. 

The White Lead Factory, owned by T, Clayland & Co. and the 
only one in the city, is situated at the east end of Fifth street. It 
employs three hands, and will hereafter manufacture about 1,500 kegs 
of white lead per annum. The principal supply, however, of this 
article is drawn from Pittsbui^h, — a fact worth the attention of capw 
talists. The metal from which this article is produced, is carried past 
our city, and against the current of the stream, 460 miles to Pitts- 
burgh; and over land, 84 miles to Lexington: at these places it is 
converted into white lead, and returned to Cincinnati. In either case, 
the necessary expenses of transportation, would be a handsome profit 
for the manufecturer in this city. 

The Messrs. Wells* Type Foundry and Printers' Warehouse, is 
situated on Walnut street, between Third and Fourth, where they 
manufacture, in a superior manner, all kinds of type, presses, chases^ 
composing sticks, proof gallies, brass rule, &c. &c., at the eastern 
prices. They employ about 23 hands. This valuable establishment 
nas entirely supe^seded the importation of type and other printing 
materials, from the eastern states. 

There are in the city, three permanent Boat Yards for the con- 
struction of steam-boats, besides one or two others, in which they are 
occasionally built. The regular establishments are owned by Gordon, 
Parsons, and the Messrs. Weeks. During 1826, there were about 200 
hands emploved in this business. The reputation of these Yards, is 
superior to that of any on the western waters. 

The manufacture of Hats in this city, is carried on to a very con- 
siderable extent, many of which are exported. Our Hatters not only 
select the best furs that are offered in the west, but also make importa- 
tions from the eastern states. Some of the most substantial, and ele- 
gantly finished hats that we have ever seen, were from the Messrs. J. 
Coombs' and A. W. Patterson's establishments in this city*. 

The Cabinet Furniture and Chairs, manufactured in Cincinnati, 
are of the most beautiful kind, and will compare with those produced 
in any part of the Union. Considerable quantities of these articles 
are exported to the states west and south of Cincinnati. 

'Hiere are nine Printing Establishments in this city, which print 
about 7,200 newspapers per week, or 175,000 per annum. Tiiere 
have been printed at these offices, within the year 1826,^ — 61,000 
Almanacks, 55,000 Spelling Books, 30,000 Primers, 3,000 Bible 
News, 3,000 American Preceptors, 3,000 American Readers, 3,000 
Introduction to the English Reader, 500 Hammond's Ohio Reports, 
500 Symmes' Theory, 3,000 Kirkham's Grammar, 1,000 Vine-Dres- 
sers' Guide, 14,000 Pamphlets, 5,000 Table Arithmetics, 2,000 Mur- 
ray's Grammar, 1,500 Family Physician, 14,200 Testaments, Ilymn, 
and Music Books. 

There is no Umbrella Factory in this citr. Of the success of an 
establishment of this kind, there can be no aoubt. 
The value of Manufactured Articles, or in tther words the prodoc- 
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tive industry of the Artizans and Mechanics of Cincinnati, for the 
year 1826, will appear from the following table. 

Five Steam Engine and Finishing Establishments, em- 
ploying 126 hands; value of manufactured articles, £134,000 

Four Iron Foundries, 54 hands, 59,400 
Eleven Soap and Candle Factories, 48 hands; (451,000 

pounds of soap, and 333,000 pounds of candles,) 51,500 

' Ten Tanneries and Currying Shops, 66 hands, 76,500 

Thirteen Cabinet Furniture Shops, 104 hands, 67,950 

Four Rope Walks, 31 hands, 23,000 

Two Breweries, 18 hands, 20,900 

Seven Hatters' Shops, 95 hands, 123,200 

Twenty-nine Boot and Shoe Shops, 257 hands, 88,550 

Two Wall Paper Factories, 9 hands, 8,400 

Ten Saddlers and Trunk Makers, 66 hands, 41,900 

Three Tobacco and Snuff Factories, 28 hands, 21,200 

One Brass and Bell Foundry, 4 hands, 3,500 

Nine Tin and Coppersmiths' shops, 39 hands, 48,800 

One Oil Mill, 7 hands, 11,700 

Two Wool carding and Fulling Mills, 11 hands, 6,500 

Six Chair Factories, 38 hartds, 21,973 

Three Turners in Wood, 9 hands, 2,925 

Eleven Coopers' Shops, 48 hands, 29,700 

One Type Foundry, 23 hands, 20,000 

One Clock Factory, 18 hands, 20,000 

Three Plough Factories, 1 1 hands, 10,475 

Eight Carriage and Wagon Factories, 37 hands, 26,280 

Two potteries, 8 hands, 4,500 

Two Woollen and Cotton Factories, 6 hands, 4,100 

Two Boot and Shoe Tree Factories, 5 hands, 1,100 

Two Plane Stock, Bit, and Screw Factories, 7 hands, 11,145 

Two Comb Factories, 6 hands, 1,600 
One Looking-glass and Picture Frame Factory, 7 hands, 2,000 

One Sieve Factory, 3 hands, 3,400 

One Chemical Laboratory, 2,400 

. Six Book Binderies, 14 hands, 11,971 

Seven Silversmiths' Shops, 17 hands 8,600 

Ten Bakeries, 28 hands, 29,400 

One Paper Mill, 40 hands, 22,000 

Twenty-one Smiths' Shops, 92 hands, 48,000 

Five hundred Carpenters, 165,000 

Thirty Painters, 13,900 
Thirty-five Tailors' and Clotliiers' Shops, employing 132 

men, 467 women, 1 72, 81 5 
Fourteen Brick Yards, 210 hands, (10,000,000 of Bricks,) 25,000 

One Cotton Spinning and Brass Foundry, 21 hands, 22,000 

One Matrass Factory, 3 hands, 1,000 

One White Lead Factory, 3 hands 3,672 

Four Stone Cutting Factories, 18 hands, 11,100 

Three Steam-boat Yaxds, 200 hands, 105,000 
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Nine Printing Establishments, 58 hands, 52,000 
One hundred and Ten Brick-layers, Stone-masons, and 

Plasterers, 37,650 

One Distillery, 2 hands, 4,300 

1,682,000 
From the following establishments and artizans no re- 
turns have been received: 1 Sugar Refinery^ 3 Copper- 
plate Engiavers; 3 Portrait and 1 Miniature Painters; 1 
Cotton and Wool Card Factory ; 1 Steam Saw Mill ; 4 
Carpet and Stocking Weavers ; 2 Steam Flour Mills; 1 
Powder Factory ; 2 Crockery and Stone- ware Factories ; 
I Carver in Wood ; 40 Milliners-shops ; 2 Brush Makers; 
1 Wheat Fan Factory; 1 Pump and Block Maker; 1 
Saddle-tree Maker; 4 Chemical Laboratories; 1 Sash 
Maker; 2 Blacksmiths; 2 Piano Factories; 1 Organ Builder; 
5 Shoe-makers; 2 Tailors; 1 Distillery; 2 Upholsterers; 

1 Cutler; 9 Confectionaries; 2 Gun-smiths; 3 Lime Kilns; 

2 Bakeries. 

From the best data which can be obtained, the value of 
the articles produced in these Factories and Shops is not 
less than 100,006 

In addition to the above may be added Pugh and Tea- 
ter's Glass Works, at Moscow; DuvaFs Paper Mills, at 
Mill Grove; and 3 Cotton Spinning Factories, all of 
which are owned by citizens of Cincinnati, and the manu- 
factured articles from which, are gold in this city. The 
value of the products from these establishments may be 
safely estimated at 68,000 



81,850,000 



Observations vpon the present Mode of Pavings in London^ with a 
Plan for its Improvement. 

Having observed that the present system of 'paving works badly, 
and imagining that it admits of easy and effectual remedy, by which 
economy and general convenience might be durably attained, I 
would nrst point out the following as its chief 

Imperfections. — The nature and state of the soil in which the paving 
stones are placed. 

The wedge-like form of the stones. 

The great distances between them at their lower surface. 

The frequent disturbance of them for the repair of pipes and 
sewers. 

On a comparison of these imperfections I would observe, that 
while the present soil is continued as a substratum so re&dily softened 
by water, and dug up loosely as though to facilitate the stones driv- 
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ing into it at irregular depths, neither the biangular, the block, nor 
any other pavement, ancient or modern, will prevent its rapidly 
acquiring an uneven and muddy surface, as a permanent support 
can only be obtained either perpendicularly, by a substratum nearly 
unyielding, or diagonally by buttresses; the latter being impracti- 
cable from the expense it would involve, the cellars it woula force 
in, and the old houses it would tumble over our heads, leaves the 
alternative of obtaining a good substratum of road on which to 
place the pavement; which I propose to obtain by the following 

Plcm, — Let the stones be for tne present removed. The soil, to 
the depth of eight inches, sifted, the fine portion sent off altogether, 
the coarse retained for the road; but, before spreading, the sub-soil 
should be dug and raked, to bring the coarse material to the surface, 
which should be covered by that obtained from screening, and a 
surface added of about three inches of such of the present pavement, 
properly broken up, as are totally unfit for tolerably good pavement. 
When sufficiently worn, I would add three inches of the same 
material; so far it will be seen I propose to form a Macadamizedi 
road, on which, as soon as it had acquired by raking and wear an 
uniform and solid surface, I would, without scraping it, lay paving 
stones of equal depth and width, and as s<juare as they could be 
obtiiined, consistent with economy, introducing the large end down- 
wards where there was any approach to a wedge-like form, always 
remembering to place the lower surfaces of the stones in close con- 
tact, both at sides and ends, and that no two joints should follow in 
continuity. I would then ram into the interstices such thin chippings 
of granite as might fit them, and wash in scrapings from a granite 
road, or any cheap body of more cementing properties, and which 
would be as little effected by changes of temperature. This plan 
would require for the sub-road the bulk of the present pavement, 
leaving a few of those most uniform in depth, and least wedge-like 
in form, to be introduced, the large end downwards, in a length of 
street unmixed with the new pavement, yet treated in the same 
manner. 

Pipes should be laid as close to the curb as possible, where the 
traffic is least ; and whenever the ground is filled in after repair of 
pipes or sewers, it should be well rammed throughout its depth ; and 
no soil that would be readily acted on by water should be allowed 
within eighteen inches of the surface. 

It will be allowed that a wed^e, either of stone or W4>od, is adapted ^ 
to drive into soft ground ; and though a pavior may force it pretty 
hard, it will not stop there ; for if the maximum of force from a 
pavior's rammer be equivalent to 5 cwt., (a large estimate) it must 
be expected that a wheel, conveying a weight of a ton and a half, 
must needs drive further; and more especially where, by holes 
already formed, the weight and impetus will frequently amount to 
more than two tons from a single wheel. 

Common earth and rubbish readily mix with water ; thus mud 
must be formed Under the pavement in wet weather, which, passing 
off through the needlessly wide interstices, occasions a rapid accu.* 
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mtllation of mud on the surface, and makes room for the descending 
fttones, some of which, beiijg on softer ground, or more wedge -like 
in form, or smaller, or placed originally lower than those next to 
them, sink more; a reservoir is thus formed for the rain, which 
sinking into the ground and forming mud, the wheels which pass 
with increased force into such holes enlarge and deepen them. The 
deeper the hole, the greater the force of the descending wheel, and 
the longer the continuance of the reservoir to mix with tne earth ; so 
that the evil increases in a two-fold ratio. 

This plan would, I think, realize the following 

Mvantages. — The sub-soil or road would no longer yield mud, 
nor allow the wider and flatter surfaces of the stones to pass into its 
hard and level surface, and form holes in the pavement. 

Horses and carriages would all be adequate to more work, with 
less expenditure of strength and soundness* Indeed, the great mass 
of suffering endured by the enilamed joints of, perhaps, every hackney 
coach horse, should of itself induce humane persons to promote some 
reasonable plan to remove the cause of it; and the quantum of suf- 
fering borne by other carriage and saddle horses must be very con- 
siderable. 

The inconvenience and danger to riders and their horses would 
be much diminished. 

Commerce, and the various objects of passen^rs of all descrip- 
tions, would seldom be interrupted by the mendmg of pavements. 

Even the footpaths, freed from the abundant supply of mud from 
the carriage -road, would be much cleaner. 

The sewers would, probably, never need cleaning, and being per- 
manently more free from mud, would , contribute more even than 
they now do to the health of the inhabitants. 

I by no means think that this plan would produce a perfect road ; 
but 1 believe that it would be more permanently level, durable, 
clean, and economical, than has ever been seen in any much -worn 
street of this metropolis. 

I have calculated that permanently-good paving in London, West- 
minster, and Southwark, would save, in the wear of horses and 
vehicles oCall descriptions, not less than one hundred and forty 
thousand pounds per annum ; besides that fewer horses, and some- 
what lighter carriages, would be adequate to the work required. 
Should this become apparent, the interest of brewers, coach-masters, 
coal merchants, and tne poor hackney- coachmen, would be materially 
served ; and everv humane person rejoice at the great reduction in 
the sufferings Of tfie most noble of quadrupeds. 

I wish also to suggest the following observations on the adaptation 
of Macadam's roads for the chief thoroughfares of this metropolis- 
It would seem that for a road not extremely used, this plan is far 
preferable to any other yet introduced ; but such is the rapid wear by 
pulverization, of granite and all other brittle substances, and so 
slowly do they yield to mere friction, that I apprehend where the 
road would wear ten inches in a year, the well -paved street would 
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not yield more. than one fifth of an inch in the same period, after the 
first wear of the sharp edges of the stones, which with close joints 
would be very trifling. 

A Macadamized road, if much used, requires'such constant water- 
ing in dry weather to keep it together, ana in wet, wears so rkpidly, 
especially on the level streets, and those running east and west, there- 
by being shaded by the houses to the south, that a constant expense 
is entailed cither way. 

If any doubt the great difference in the destructive properties of 
pulverization and friction on brittle substances, it may be well to 
notice the patent illuminators for ships' decks, which last generally 
for many years unaltered, except by some scratches on their upper 
surface; yet were any one of them to be broken into twenty pieces, 
so as to render them, by their size and shape, liable to pulverization, 
there is not one of them but would be ground to powder by a thou- 
sandth part ot what some of them have borne. 

George Knight. 

Norway Wlmrf^ Limehouse* 

[Journal Royal Institution. 



rOE THE VRANKUir JOURirAS. 

On Paper for Records^ and other Legal Instruments of Writing, 

The subjoined letter from a distinguished member of the Phila- 
delphia bar, to Peter A. Browne, Esq., sufficiently explains the im- 
portance of the subject to which it refers. It was designed to call 
the attention of the Committee oh premiums, of the Franklin Institute 
to a point of such general moment; the letter, however, was not re- 
ceived until that committee had completed the list of premiums for 
the present year, and it is probable that the desired object may be 
more effectually attained through the medium of the Journal, than by 
the offering of a premium. In the latter case, a paper maker might 
make a few reams which might merit the premium, without affording 
that supply which it is so desirable to obtain. 

To us it appears that it would be the undoubted interest of one of 
our best paper makers to furnish a regular supply of paper made 
specially for the purpose of legal instruments of writing, of such a 
texture as would possess all the qualities desired. Its use would be 
extensive, as it would undoubtedly be adopted in the public offices, 
as well as by the members of the bar, and a price could readily be 
obtained, which would amply remunerate the maker. 

The principal danger to be apprehended, is from the deterioration 
in quality, which we so generally witness in articles, after they have 
obtained possession of the market Wheneverthe manufacturer con- 
cludes that something a little inferior will do uieU enough^ he has 
taken that step which will eventually destroy public confidence, and 
consequently defeat his own object. There are, however, men of 
skill in the business, who know how to produce the article wanted, 
and whose characters stand sufficiently high to inspire confidence in 
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a pledge, that they would coatinue to furnish such paper, of a uni- 
form quality. We have in the market, some beautiful paper for fold- 
ing maps, uniting the qualities of a sood surface, toughness, flexi- 
bility and body, with that lightness of texture which is desired for 
that purpose^ and we apprehend that it is iir the power of the same 
workmen to produce a thick paper of equal excellence. 

We would gladly aid in the attainment of the object, by offering 
our journal as a medium of communication from manufacturers and 
others interested in the business. 



Philadelphia^ March Istj 1827. 

Dear Sir, — A knowledge of the interest you take in every thing 
connected with our domestic manufactures, induces me to call your 
attention to the writing paper- used in this city for general purposes, 
but more especially to that used by the bar, and in the public offices. 
I have obser\ ed for a period of eighteen months past, that it was very- 
difficult to obtain good writing paper of the manufacture of Pennsyl- 
vania^ and that with a single exception, that of Mr. Amies, it was of 
inferior quality. 

The effect of using inferior paper for legal instruments, records, &c. 
is well known to those whose pursuits often oblige them to sort, with 
great pains, the disjointed pieces of an important document, on which 
may depend the fortune of an individual; or who see a declaration 
requiring the assistance of wafers to bold it together, before the cause 
in which it is filed, can be reached and tried. 

With a view to satisfy myself upon the subject, I have taken the 
pains to examine the dockets of the supreme court, and of the com- 
mon pleas of this county, and have found the earlier records in good 
preservation, although some of them are nearly one hundred years 
old. The quality of the Dutch paper, upon which the earlier records 
are written, and that of the English paper, which was used at a more 
recent period, has enabled them to withstand the effect of time much 
better than I have reason to believe any of the qualities of paper, now 
manufactured in Pennsylvania, would be found to do. Indeed many 
of us may expect, if we reach the ordinary age allotted to man, to 
outlive the records we contribute to furnish, unless we adopt a more 
lasting material. 

I am, however, not without hopes, that if the subject be brought 
before the Franklin Institute, the paper of Pennsylvania would in a 
short time rival Whatman's, or the celebrated Blauw paper. And I 
am very desirous to see what would be produced by the offer of a 
premium for the best quarto post writing paper, and of the best cap 
paper, prepared solely for instruments of a legal nature. 

I need scarcely remind you, my dear sir, that the use of the same 
kind of paper by the profession, would much facilitate the perform- 
ance of some of the duties in the public offices connected with the ad- 
ministration of justice — it being well known that the difference in size 
of the sheets, causes the clerks great trouble, and often occasions the 
loss of part of the record. With a view to prevent any difficulty of 
the kind, it is the regulation, as I am informed, of some of the public 
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offices at Washington, that no communications of a particular nature 
are to be received, unless written upon paper of a certain size. In 
England all law papers and documents, are upon the same kind of 
paper. 

I shall feel much gratified, should you deem this subject of suffi- 
cient importance, to nave the attention of the Institute called to it; 
for I do not remember to have seen, at the last exhibition, among the 
numerous and striking proofs of our progress in manufactures, a single 
specimen of writing paper. 

I am, dear sir, 

Very truly, yours, &c. 

Edward D. Ingraham. 
Peter A. Browne^ Esq, 



On removing the points of broken drills and taps from articles of sil- 
ver or brass ^ and of spikes from brass cannon, 8fc. 

TO THE EDITOR OF THE FRANKLIN JOURNAL. 

Sir, — I was particularly pleased with your method of " dividing 
plates of hardened steel," in the last number of the Franklin Jour- 
nal, and perhaps another instance of the advantage which the me- 
chanic may derive from a knowledge of chemical science, may prove 
equally acceptable to your numerous readers of that class. 

When doctor Hare's compound blow-pipe was first introduced, I 
constructed one. In drilling the silver nozle, the drill broke at tiie 
moment it was about perforating the end, and a piece of the drill, of 
about one eighth of an inch in length, remained in the hole. As I had 
succeeded in drilling the other hole, the accident was particularly 
mortifying. Being unwilling to destroy the nozle, on which I had 
bestowed considerable labour, it occurred to me to try whether di- 
luted sulphuric acid (oil of vitriol) would not dissolve the broken 
part of the drill. For the experiment, I, at night, put the nozle into 
a wine glass, covered it with water, and added sulphuric acid by 
drops, until I perceived a succession of globules of gas arise from the 
hole, and left it until sun rise next morning, when I had the satisfac- 
tion to find the steel entirely dissolved, and with a fine pointed punch 
I finished the orifice of the nozle. 

This winter, I had occasion to turn three brass balls, one inch in 
diameter, and which were tapped half an inch deep. As I am not a 
professional mechanic, I, from a deficiency of tools, often find it ne- 
cessary to make one tool answer as many purposes as I can, and on 
the present occasion, finding I could center the tap, with which I 
screwed the balls, in a chuck, I undertook to turn them on that, as a 
substitute for an arbor. With care, two were finished; but with the 
last, I suffered the turning tool to catch one of the corners of the 
square part of the tap, and broke it off even with the circumference 
of the ball. As I had a pressing occasion for the ball, and had no 
other cast, I immediately put it in the bottom of a broken oil flask, 
covered it with water, and added about one sixth part of sulphuric 
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acid, (oil of vitriol,) and placed the capsule on a stove, with a hand- 
ful of ashes interposed as a substitute for a sand bath: other business 
requiring my attention, I did not examine it until after three or four 
hours, wnen I found the tap entirely dissolved without the least in- . 
jury to the threads of the screw. 

I think it probable, that the above method would be found sufficient 
to unspike brass cannon, and thus supersede the necessity of re- 
melting them, or of spoiling the touch-hole in the ordinary way of 
drilling. For this. purpose, a flat bar of wood, three or four feet longer 
than the gun, would be required. At the distance of the touch-hole 
from the back of the chamber, place on the wooden bar, a lump of 
fat-lute; bees- wax, made soft by an admixture of oil; a cone of lead 
to enter the touch hole, or any other substance which would resist the 
action of sulphuric acid. By using the lower edge of the muzzle of 
the gun as a fulcrum, and depressing the projectmg end of the bar, 
the lute would cover the touch-hole, or the cone enter the same, and 
render it sufficiently tight to prevent any liquid passing down. A cup, 
of wax, should then be raised around the touch-hole on the outside of 
the gun, of sufficient capacity to contain a pint, or more, of diluted 
sulphuric or muriatic acid, and if the experiment were made in a tem- 
perate atmosphere, I think the gun might be rendered serviceable 
without any other injury than it ^received from driving the spike. 



Observations upon Sail-roads. By E. Hazard, Civil Engineer, 

TO THE EDITOR OF THE VBAlTKLIir JOUBNAL. 

Dear Sir, — When travelling upon some of the rail-roads in Eng- 
land, I noticed that the wheels did not appear to bear hard against 
the sides of the rails, even where there were short turns in the road. 
This led me to an examination of the cause, which, as I have not seen 
it mentioned in any publication on the subject, I will now state. 
The wheels of the carriage are wedged on the axletree at such a dis- 
tance apart that there may be an inch play between the flanches of 
the wheels, and the rails. The journals, or round parts of the axle- 
trees, are an inch longer than the brass boxes in which they work, 
so that the axletree may move an inch endwise, before the shoulders 
come in contact with the box which is attached to the wagon body. 
These two circumstances are sufficient to prevent the lateral friction, 
where the road is nearly straight; but, in addition to these, where 
the road winds considerably, the rail farthest from the centre of the 
curve is placed higher than the othe/, the middle of the curve being 
the highest point, and from that gradually descending both ways, till 
it becomes level with the other ran at each extremity of the curve. The 
consequence of this is, that the load, as the road bends, slides on the 
axletree towards the centre of the curve, and when the box comes in 
contact with the shoulder of the axle, assists the exterior rail in turn- 
ing the wagon from the direct line; so that the rail in fact has only 
to throw the axle over, without any part of the load. 
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On the Hetton rail-way, they are abandoning the hcomaiive engine. 
The jarring occasioned by the wheels passing over the ends of the 
rails, although apparently trifling, is found to destroy the joints so 
fi^st, as to make it cheaper to maintain stationary engines at two miles 
distance from each other, with ropes extended between them, to draw 
the wagons. The buildings for some of the stationary en^nea were 
erected when I was there. The locomotive-engines on this road , were 
furnished with the pistons mentioned by Mr. Strickland, which were 
intended to operate as springs to prevent the jar; but, upon close in- 
spection while the engine was travelling, I am convinced they did 
not move. Indeed, it a[)pears to me, that if they did operate at all, 
it would be injuriously, since the connecting rods will always be car- 
ried by the crank piiis to a given point, and if the boilers with the 
cylinders attached to them, were raised by the small pistons from the 
axletrees, the connecting rods would thereby be rendered too short 
to pass the dead -centres j which* must infallibly derange some of the 
machinery. 

On the Fawdon rail -way, the wagons were moved, in part, by sta- 
tionary engines with a rope extended between them. The rope is 
placed in the jaws of a vice attached to the wagon, where it is secured, 
and alternately wound up on drums b^ the engines at its extremities; 
its length was that of aouble the distance between the engines. 
Where the rail-way crossed a public road, the rope was bent down 
by friction rollers, and carried under a plank bridge, to the other side 
of the road, where it again rose above ground. When the wagon 
come^ to the public road, the boy who rides on it, releases the rope 
from the vice; the velocity of the wagon carries it over the road, and 
the boy again hooks up the rope into the vice, while the wagon con- 
tiniies its motion. 

By declining the use of locomotive engines, a great proportion of 
the expense of the rail-way may be saved, since wagons carrying from 
one and a half to two tons, can be used with as good economy as those 
of larger burthen, and they would require a rail-way of only one-fifth 
the strength of those on which steam engines are to travel. 

It does not appear to be decided whether cast or wrought iron rails, 
are to be preferred; the former are used on the Fawdon, the latter 
on the Stockton and Darlington rail -way, and at each they speak most 
favourably of the kind they have adopted. I saw some of each which 
were said to have been in use for a number of years; both appeared 
to wear equally well, the original surface being still visible in each. 
The length of the wrought iron rails was certainly objectionable, 
both on account of the expansion and contraction of the metal, and 
the difficulty of obtaining an equal bearing on all the props;, only a 
small proportion of which, were in contact with the rails I examined. 
To remedy this, they propose, in future, to cut the rails 1 ^ two, at 
each prop. 

I am decidedly of opinion, that in this country a rail-way of wood, 
sheathed with iron, would be .preferable to any other, and could be 
kept constantly in order at the least expense. The preparation of 
the ground to receive the rails would be the same in any case; the 
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labour in laying down the rails very nearly the same, but the materials 
would cost but about one-fifth as much as the iron rails and props. 
Ob the plan adopted in England, each prop rests on a detached stone, 
or, in many places, a block of old ship timber. These stones, or 
blocks, are oi irregular form and size, and the feast iron prop is rarely 
placed on the centre of bearing or bed of the stone, or blocks the con- 
sequence is, that the weight passing over them, sinks them unequally 
into the ground, and gives them a rocking motion, which requires the 
constant lahouT of ramming them up with a bar of iron, to bring the 
rails level, and parallel to each other. Severe frosts would also 
derange them by operating unequally on foundations of different tex- 
tures. In the wooden rail-way, sills^ embracing both rails, would be 
substituted for the stones and props, and the whole would form a con- 
nected frame, which would reduce the action of the loads to a per- 
pendicular pressure, which can easily be sustained. The construc- 
tion is so simple that any particular piece can be taken up and replaced, 
as it decays, with as little detention as the stones on the other plan 
can be put in order; and the interest of the difference of the cost, will 
defray the expense. The wear of the iron sheathing will be so trifling, 
that it may be considered nearly as a permanent fixture. 

Should you deem the above remarks likely to throw any light on 
the subject of rail-ways, you are at liberty to make any use or them' 
your may think proper. 

Your obedient servant, 

Erskine Hazard. 

PhUad. March 27, 1827. 



Method of restoring Wine that has been turned. 

A METHOD has been in practice for some years, to restore wine that 
has been turned. The process consists in adding from half an ounce 
to two ounces of tartaric acid of the shops, to a hectolitre of wine, 
(about 26 galls.) according to its state of decomposition. The tar- 
taric acid reproduces the tartar, disengages the carbonic acid, and, 
consequently, destroys the alkaline character given to the wine by 
the sub-carbonates. 

The Agricultural Society of Bourges has frequently repeated this 
experiment ; but it has not always succeeded. They, however, ascribe 
this uncertainty to the impossibility of determining the exact quantity 
for every case. \_BidL de Sc* Tech. 



Colouring Matter of Wine. 

In an Italian publication called " Annals of Technology, Rural 
and Domestic Economy, Arts, Trades, &c." is a paper by a Dr* 
Liomeni, on the causes of the fading of the colour of wine made in 
closed vessels, with a description of a kind of bellows by which that 
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injurious effect may be obviated. Dr. Lomeni considers it an un- 
deniable fact, that wine made in close vessels has less body, colour, 
and aroma, than wine* made in the old method ; but maintains, that 
by means of the motion produced in the wine by the apparatus which 
he has invented, the a<9vantages of making wine in close, and making 
it in open vessels, may be united. 



Bromej a new substance^ supposed to he simple. 

M. Balard, a chemist of Paris, has discovered a new substance in 
sea water, to which the name of Brome has been given. It exists in 
sea water in the form of hydro-bromic acid, combined, in the opinion 
of M. Balard, with magnesia. It is present, however, in very small 
quantities. It is obtained by adding chlorine to the bittern, which 
remains after the muriate of soda has been separated from sea-water 
by evaporation, an orange coloured tint is produced, and on heating 
the mixture to the boiling point, the red vapours'of brome are ex- 
pelled, which may be condensed by a freezing mixture. 

At common temperatures brome is liquid ; its colour by reflected 
light is blackish-red, but when light is transmitted through a thin 
stratum of it, the colour is hyacinth-red. In its properties it appears 
to be intermediate between chlorine and iodine ; its odour resembles 
the former, is verj disagreeable, and its taste powerful. It is ] 
destructive to animals^ one drop of it, placed upon the back of a bii 
having proved fatal. 

In the elaborate memoir of M. Balard, he has given a detail of the 
habitudes of brome, in its relationship to other substances ; this memoir 
was referred to a commission of the French Academy, consisting of 
MM. Vanqu^lin, Thenard, and Gay-Lussac, who speak in high terms 
of the merit of the memoir of M. Balard, and, although they do not 
think that he has proved that brome is an elementary substance, they 
yet deem it very probable. 



Substance that iriflames upon contact with water. 

At Doulens, near Amiens, is a large manufactory for spinning cot- 
ton, which is lighted by oil-gas. This gas upon its return from the 
cast iron cylinder, filled witn red hot coal, where it is formed, tra- 
verses a reservoir oi oil, in which it deposits a white liquid matter, 
which can be taken &way by means of a spigot, situated at the lower 
part of the reservoir. The workmen employed in this duty, bavins 
dropped some of it to the ground, upon water, it appeared to be all 
on nre. The proprietor of the factory, intends to send a bottle of 
this singular substance to M. Gay-Lussac, to have it chemically an- 
alyzed. [BuU. Univ. 
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Domestic Manitfactures in Massachusetts. 

Boston^ March 15, 
The exhibition of home manufactured articles in the chambers of 
New Market House, on Tuesday and Wednesday, was fully equal 
to the anticipations of our citizens. There was a great variety, and 
most of the articles were of a superior kiiid. — The broadcloths, cas- 
simeres, flannels and sattinets were in great quantities. But there 
was not so large an amount of superfine broadcloths as in October 
last. Of cotton goods, sheetings, shirtings and printed calicoes, there 
was also an extensive assortment. Some of them very fine ; and the 
colours and figures of the prints very good. Articles of glass ware 
and cabinet furniture were numerous ; and some fine ware in imita- 
tion of China was offered. — There were likewise, ^eat quantities of 
wool, leather and shoes. The sales, we understand, were generally 
made at fair prices — ^and the plan, thus favourably be^an, will pro- 
bably be prosecuted on future occasions, with equal spirit, and enter- 
prise.* 



. Writing Pens. 



The ancients were unacquainted with the fitness of quills for the 
purposes of writing. They chiefly employed tablets covered with 
wax, on which thejr engraved the characters with a metal style, and 
when they wrote with liquids on parchment, or on the paper tiien 
manufactured from the Egyptian papyrus, they made use of reeds. 
It has been supposed that quills were made use of for writing as early 
as the fifth century; but the conjecture rests merely on an anecdote 
of Theodoric, King of the Ostrogoths^ who, being so illiterate, that 
he could not write even the initials of his name, was provided with a 
plate of gold, through which the letters were cut ; and this being 
placed on the paper, when his signature was required, he traced the 
letters with a quill. The earliest certain account of the modem 
writing pens, dates no farther back than 636^ and the next occurs 
towards the latter end of the same century, in a Latin sonnet to a Pen, 
composed by Adhelm, a Saxon author, and the first of his nation who 
wrote in that language. After that period, however, there are num^e- 
roiis proofs of their having been very generally known; but they were 
so far from having at once superseded the use of reeds, that persons 
well versed in manuscripts afiarm, that the latter were commonly used 
in the 8th century. Reeds are still employed to write with by many 
of the eastern nations. We learn, from the voyages of Chardin, 
Tournefort, and others, that they are small hard canes, about the size 
of large swan-quills, which they cut and slit in the same manner that 
we do (]|uills, except that they give them a much longer nib. Had 
the ancients been acquainted with the art of employing quills for 
writing they would probably have dedicated to Minerva, not the owl, 
but the goose. 
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I 

LIST OF PATENTS IN ENGLAND, 

Which passed the great seal in December ^ 1826. 

To Thomas Machell, in the county of Middlesex, surgeon, for his 
invention of certain improvements on apparatus applicable to the 
burning of oil and other inflammable substances — Sealed 8th Decem- 
ber, 

To Robert Dickenson, in the county of Surrey, in consequence of 
a communication made to him by a certain foreigner residing abroad, 
he is in possession of an invention for the formation, coating and 
covering of vessels or packages, for containing, preserving, conveying^ 
and transporting goods, and products, whether in liquid, or solid 
forms, and for other useful purposes — 8th December. 

To Charles Pearson the younger, of Greenwich, in the countjr of 
Kent, Esq.; Richard Witty, of Haaley, in the county of 5tafl«)rd, 
engineer J and William Gillman, of Whitechapel, in the county of 
Middlesex, engineer, for their having invented a new or improved 
method or methods of applying heat to certain useful purposes — 13th 
December. 

To Charles Harsleben, Esq. in the county of Middlesex, for his 
invention of machinery for facilitating the working of mines, and for 
facilitating the extraction of diamonds and other precious stones, 
gold, silver, and other metals, from the ore, the earth, or the sand, 
which macUnery is likewise applicable to other purposes — 13th De- 
cember. 



NOTICES. 

To admit of the Address, and Premiums of the Franklin Institute, 
without increasing the postage, we have omitted eight pages of other 
matter; the deficiency will be made up in the succeeding number. 

The last number of Silliman's Journal contains a " Vindication of 
the Memorial on the upward force of fluids, by E. C. Genet." As 
.this Vindication was written before the appearance of our remarks 
upon the Memorial, in our number for January, and is principally 
devoted to the notice in the Boston Journal of Science, we think that 
it would be premature to resume that subject. We may hereafter, 
when in a quixotish mood, again embark on board a Hydronaut^ or 
accompany the flying fish ^ronaut^ into the upper regions of subli- 
mated imagination. 

The communication of C. P. upon the subject of tlie Chess Player, 
was not received in time for our last number; his remarks may be 
used at a future day. 

An article upon Friction, intended for the present number, has 
been unavoidably postponed, but will appear in the next, when F. 
will see that he has not been forgotten. 
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i 



On jRre Engines, Hose, and some other apparatus tnanufactured and 
used in Philadelphia, for the purpose of extinguishing fires. 

The history of the origin, progress, and present state of the En- 
ine and Hose companies in this city, is a desideratum, and were the 
acts respecting them carefully collected, and well detailed, it would 
be a very interesting article, and a document worthy of being preserv- 
ed. Should we not be able to induce some one of our friends to under- 
take the task, we are determined to enter upon its performance our* 
selves, and shall be obliged by the attention of those who may aid us 
by furnishing any information upon the subject. We know of no city 
which can compare with our own, in the possession of the means for 
extinguishing fires, and the promptness and efficiency witli which they 
are applied; nor of any association of individuals with larger claims 
to the gratitude and support of the community in which they live, 
than our Engine and Hose comoanies. 

We have, in some of our former numbers, made extracts from 
Carey and Lea's edition of Nicholson's Operative Mechanic, and 
particularly of tho^e parts which were furnished, for that edition, by 
the mechanics of our own country. The following article is of that 
description; we copy it aa it appeared, and subjoin some observations 
from a correspondent, intended to correct such parts of it as he con- 
siders to be incorrect Editor. 



*' Owing, perhaps, to the peculiar organization of the fire depart- 
ment of this city, ^Philadelphia,) whicn is supported solely by the 
zeal and public spirit of private volunteer associations, with but slen- 
der pecuniary assistance from the city authorities, great emulation 
and rivalry exist, and the attention of ingenious men attached to 

Vol. III.— No. 5.— Mat, 1827. 3B 
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ihem has been^ directed to the improvement of the fire apparatus^and 
their exertions have been attended with correspohding success. The 
introduction of rivetted hose was perhaps the most important im- 
provement in our means of extinguishing fires, and without it no ap- 
paratus should be considered as perfect. It is made of sole-leather 
dressed to an even thickness and breadth, lapped over and rivetted 
with iron or copper tinned rivets, which ars introduced from the in- 
side of the tube, has a burr placed upon its point which is then rivet- 
ted down, and closed with a hollow-set punchj the cross joints are 
secured diagonally, by a double row of rivets. Fifty feet thus made 
form a section, having at each end a screw, one male and the other 
female, turning upon a collar, and forming a swiveL An indefinite 
number of sections may be attached without twisting the hose. The 
merit of introducing the important improvement of rivetted hose, be- 
longs to the Philadelphia Hose Company of this city, under whose 
direction and at whose expense the experiments were tried, and brought 
ta its present state of perfection. The committee who executed the 
work were Messrs. Sellers, Pennock, and Morris. 

Many important improvements have been made in the fire-engine 
also, especially in the form and arrangement of the various parts, and 
in the perfection of the workmanship. 

Fig, 1. in the plate, exhibits a side view of an engine in the form 
preferred, and, adopted, by most of our firemen. The levers are of a 
shape introduced by Mr. Perkins, and are by far the most convenient 
of any now in use. The handles hinge upon studs in the centre of 
the cross-bars attached to the end levers, and when put in operation 
fall into clasps at the extremities, and are there firmly retained. The 
improvement in the form of the levers was first made by Mr. Adam 
Eckfeldt. 

Fiff. 2. represents the working parts of the same engine. A A are 
the chambers or ]>umps, which are made of brass. The part in which 
the piston works is bored and polished; they are bolted down upon 
the seats M, which are in like manner secured to the bottom of the 
entitle by bolts tlirough the feet L. The pistons B B are two metal 
disKS, each enclosed in leather, pressed into the form of a cup; the 
bottoms of these cups come in contact with each other, and the disks^ 
and leathers, are firmly connected by the piston rods n n. The centre 
of the levers being permanent, these rods are made to work on a move- 
able pin P, and passing through the guide H, are alternately raised 
and depressed by the motion of the lever K^ (a portion of which is 
represented,) moving upon its ceijtre G. When the piston is raised 
the chamber fills with water, which is forced into it by the pressure 
of the atmosphere on the surface, through the opening in the seat M. 
It is then depressed, the valve e closes, and the water passes up 
through the water-way c into the air-vessel F, and is there retained 
by the closing of the Valve, or until by the frequent and alternate 
operation of the pistons, the air in the air-vessel is so far condensed, 
that by its re-action it forces the water through the pipe O, on any 
object towards which it may be directed. 

This engine is on precisely the same principle as Newsham's; and 
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differs only in the mechanical arrangement and structure, in which it 
is decidedly superior, being bj far ipore simple. 

Fig 3. represents another Variation in the pump of the lire-engine, 
with the ongin of which we are unacquainted, but believe it to be 
French. It consists of a cylinder of brass A A, laid horizontally, 
the piston working in the same direction, the rod being attached to 
drops, hi right angles with the levers, which have the same form as 
those last described. When the piston is moved, the watei' follows 
by atmospheric pressure through the pipe, entering by the circular 
aperture J. On the return of the piston, the valve at P closes, and 
the water is forced through the water-way o, into the air-vessel K, 
its return being prevented by the closing of the valve e, it is dis- 
chained through hose leading from the pipe L. The same takes place 
alternately on moving the piston back and forward. The piston rod 
B, is a permanent rod of polished iron, working through the stuffing- 
box Q, attached to the capn; tn and n are cast-iron caps fitted to the 
ends of the chamber, and are rendered air-tight by leather, or leaden 
joints, securely connected together by bolts passing the length of the 
chamber, with a nut on each end. This description of en^ne is liable 
to some objections. It is, however, advantageously used m machines 
called Hydrauliom^ vi^hich are a combination of a hose-carriage and 
engine in one. It is compact, and can therefore be arran^d so as 
to carry a large quantity of hose on tiie body, without making it too 
unwieldy^ On the other hand, it is very liable to set out of repair, 
and difficult to put in order; in fact, to perform this operation, the 
whole works must come out. Again, owing to its position, all dirt 
and gravel that finds its way into it, naturally settles to the lower 
side, and wears that part away before any other; very soon making 
the chamber oval, and of course not perfectly water-tight. It is, 
however, well adapted to suctions, as the chamber being constantly 
full of water on both sides of the piston-head, no air can pass to de- 
stroy the effect.' 

Fig. 4. is a suction tube, on a new and improved construction, and 
is an admirable substitute for the leathern suction hose formerly 
used, possessing all its advantages without its defects. It is formed 
of copper tubes, 6, e, «, five feet long, connected at each end by joints 
B, moving upon themselves, called swivel joints, thereby making the 
whole tube flexible. The pipe is here represented folded up in the 
'form as carried on the engine, and may be extended at pleasure by 
unfolding the joints to the length of seventeen or eighteen feet. C ia 
the female screw which attaches it ^o the outside of the engine, 
which is perforated, and furnished with a male screw; when thus 
fixed, it is forced against a leather collar within the aperture J in 
the suction-seat attached to the horizontal chamber, fig. S. D, fig. 4, 
is a bulb of copper pierced with holes, which let the water pass, and 
excludes all airt and other matter which would be injurious to the 
works of the engine. 

Fig. 5. is a sectional view of Perkins's single-chamber engiiie. A 
is the working chamber, of copper, or brass, having small hdes d^ d^ 
fiear the top, through which the water passes. U is a division cylin- 
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der between the chamber and air-vessel, and is firmly secured at the 
top, while the lower end terminates within three inches of the bottom 
of the chamber, and is intended to form the inner coat of the air- 
vessel. The whole is surrounded by a cylinder c, which forms the 
outer coat of the air-vessel, and is, at both ends, connected with the 
chamber by a plate formed of soft solder |ths of an inch thick, into 
which they are firmly incorporated. The whole stands upon a seat of 
brass, having an opening through which the water passes, and which 
is closed by the valve F* The chamber is firmly bolted to the top of 
tile engine by bolts passing through the cap G, secured by nuts* K 
is the pluno:er of copper, made perfectly cylindrical, the capacity of 
which IS half tiiat ot the chamber; it works through a stuffing-box o, o^ 
made perfectly tight by bolts secured in the caps. J is the piston 
rod, moveable on the joint at M, which gives a perpendicular motion 
to the plunger. L is the piston head, through wnich is passed the 
cross-bar of the levers, whicn are similar to those first described. The 
operation of this engine is different from any other in use, or known 
by us, and was, we believe, a new idea of Mr. Perkins. Suppose the 
plunger or piston raised, water flows through the valve F by atmo- 
spheric pressure, and the whole capacity t)f the chamber below the 
plunger is filled. It is then depressed. The lower valve F closes, 
and those in the box 8 », attached to the plunger, open. The plunger, 
we have already noticed, is exactly one half the size^ or capacity, of 
the chamber; consequently, when the plunger is depressed, one-half 
tlie water which passes through the valve a 8 remains- in the space 
between the chamber and plunger; the other half passes Uirou^h the 
small holes d J, down the space between the chamoer and division B, 
and thence through the discharge pipe N. When the plunger is 
;raised again, the upper valve closes, the water which remained 
passes out through the same openings as before, and the chamber 
below the box is again filled, and the same operation is repeated at 
every stroke of the levers; thus a continued stream is sustained with 
one chamber, the water being projected both by the up and down 
stroke. 

The only recommendation which can be given to this engine over 
the double chamber, is, that while the same efiects are produced, the 
expense of the machine is decreased twenty per cent. But no form 
of engine is so simple, durable, or easily repaired, as those repre- 
sented in figures 1 and 2. 

The action of the air-vessel (F, fig. 2.— K, fig, 3.— C, fig. 5.) is 
well explained in the' description of tlie operation of Newsham's en- 
gine, and is as follows: 

The principles on which this engine acts, so as td produce a^ 
eontinued stream, are obvious: the water being driven into the air- 
vessel, as in the operation of common sucking and forcing pumps, 
will compress the air contained in it, and proportionably increase its 
spring, since the force of the air's spring will be always inversely as 
the space which it possesses; therefore, when the atxr-ve^m ia naif 
filled with water, the included air, which, in its original state, coun- 
terbalanced the pressure af the atmosphere^ being now compressed 
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inta balf tbe dpace, its spring will be equal to twice the pressure 
of the atmosphere^ and by its action on the subjacent water, will 
cause it to rise through the conduit-pipe, and plaj a jet of thirty-two 
or thirty -three feet high, abating the effect of triction. When the air- 
vessel is two-thirds full of water, the space which the air occupies is 
only one-third of its first space; therefore, its spring, being three 
times as great as that of the common air, will project the water with 
twice the force of the atmosphere, or to the height of sixty-four or 
sixty-six feet In the same manner, when the air-vessel is three- 
fourths full of water, the air will be compressed into one-fourth of its 
original space, ami cause the water to ascend with the force of three 
atmosphei*es, or to the height of ninety-six or ninetyrnine feet, &€• a* 
in the. following table: 

Height Hdf^C Proportion Heiglit 

' of the of the ortlie to which the 

water. compressed air. mir*asprin|:. water will riw. 

i i 2 S3 feet 

I ^ 3 66 



3 1 

4 



4 99 

* I 5 132 

I l 6 165 

6 

T 



{ r 198 

J I 8 231 

II 9 264 

^ tV 10 297 

There is pot, however, as some suppose, any power |ained by the 
use of the air-vessel; the only advantage obtained by it is, that the 
re-action of the condensed air serves to keep up a constant pressure 
on the water in the air-vessel, and sustains the stream perfect at the 
moment of the return stroke. The table showing the distance to 
ivhich air of several degrees of condensation will project water, 
vrhich closes the above quotation, may be very true in theory, but is 
not found to be so in practice, because the resistance of the atmo- 
sphere increases in a greater ratio than the velocity of the water; 
and beyond a certain distance the water cannot be projected, as it is 
found the resistance becomes so great as to disperse and separate the 
stream into small particles when projected witn great velocity. 

OpercU. Mtch. Am^ Ed, 



FOR THE FRAlfKLIH JOURNAL. 

/ifriervctfiofis <m<m article on the subject of lire Engines and Hose^ 
which appeared in the American edition of Nichohon^s Operative 
Mechanic. 

Mr. Editor— Having been informed that it is your intention t« 

publish the article respecting Fire Engines, Hose, &c. which was 

rumished by some person in this city for insertion in Carey an4 

. Lea's edition of Nicholson's Operative Mechanic, I have thought that 

it would comport with your views, to admit into your Jourual, some 
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remarks upon cerUin singular perversions, and evasions of fatt, 
which exist in the statement there made; more especially as respects 
the introduction of the rivetted hose, by the Philadelphia Hose Gom- 
panv, 

liie writer of the article in question, says^ that " the merit of intro- 
• (lucing this important improvement, belongs to the Philadelphia Hose 
Company of this city, under whose direction, and at whose expense 
the experiments were tried, which have resulted in its present state 
of perlection. The committee who executed the work, were Messrs. 
Sellers, Pennock, and Morris.'' 

Connected with the Philadelphia Hose Company from its origin, 
and well acquainted with its proceedings, I can safely aver, that the 
above statement is calculated to make impressions which are radi- 
cally incorrect. I would be one of the last to detract from the credit 
due to that company. The improvement in question, and many 
others of great value, have arisen under its auspices, which have pro- 
duced in a very prominent degree, the peculiar and improved system 
which now prevails in the extinguishing of fires. To it belongs the 
credit that the invention originated, and was perfected by members 
of the company, whilst it also stands in relation to it, in the inte- 
» resting character of its ori^nal patrons. These, however, are the 
limits of its claims, as the inventiot> must necessarily have had its 
*)rigin in, and been consummated by the skill of, some individual 
mind, or minds. The reader of the above extract, fully aware of tins, 
would be led to suppose, not that the Philadelphia liose Company 
were the inventors, but that j^me one of its members, not named, 
liad devised and directed the plan, and that those of its members 
who are named^ were merely the executive instruments,-^the ma- 
chine, — for carrying that plan into effect. 

There is no foundation whatever for introducing the name of Mor- 
ris^ as one of the committee " who executed the work." The firet 
suggestion of rivetting the hose, was made by Abraham Pennock, and 
the plan of forming the seam by a metallic connexion, by James 
Sellers. A^ resolution was then submitted to the company, for ap- 
pointing a committee, to make, at the expense of the company, such 
experiments on the structure of hose, as that committee should deem 
adviseable. James Sellers, Abraham Pennock, and Jonathan Wain- 
wright were appointed 5 the last named person h^s publicly disclaim- 
ed all participation in devising, or executing the work performed by 
the committee. Whatever credit therefore appertains to the inven- 
tors and executors of the improvement, belongs exclusively to the 
two members fii-st named; a fact which has never been disputed by 
the company, and which has, been indisputably proved before a jury. 

The next item which I shall notice, is in the following words. 
*^ Fig. 3, represents another variation of the fire engine pump, the 
origin of which we are unacquainted with, but believe it to be 
French."!! 

With riespect to the engine, the following facts might readily have 
been ascertained by the writer of the above paragraph. William P. 
Morris, a member of the Philadelphia Hose Company^ on observing 
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the compactness of Rowntree's fire engine, conceived tlic idea of 
fixing one of these engines on the same carriage with the hose 5 this 
idea he communicated to James Sellers, w ho arranged the plan, and 
prepared a model of this combined apparatus, which was appmved, 
and adopted by the company. The existence of the embargo, frus- 
trated tne intention of importing an engine^ and James Sellers pro- 
posed as a substitute, a cylinder similar to that described in, the 
article, which proposition was also adopted. This invention, which 
originated out of a particular necessity,, was variously modified in its 
details, as the execution of the plan progressed in the hands of the 
original proposer. It may also be ob8erved,;that the term htdraulion, 
now well understood, was invented to designate this novel macliinery, 
of which this pump formed a striking particular. 

As no stress is laid upon the position of the air vessel, though re- 
presented as vertical in the figure, it is merely necessary to remark, 
that though it so existed in the first hydraulion, it is not pursued, uor 
is it compatible with the present mode of constructing this combiued 
machinery: in mere fire engines the erect air vessel is used. It 
is a discovery of Sellers and Pennock^ that a. follower or piston in tlie 
air vessel, effectually separating the air and water, is very advan- 
tageous in producing a uniform jet. 

The article proceeds to state that " this description of works has ' 
some objections.'' Perhaps it is intended to confine these objections 
to what follows on the next page. *' It is yery liable to get out of re- 
pair, and difficult to put in order; in fact, to perform this operation, 
the whole works must come out." Now, the last mentioned circum- 
stance is just as much the predicament of the double chamber engine 
as of this; and the prior assertion is contrary to cdl experience^ The 
fact is, it is not so liable to get out of order as the pump on the old 
plan^ because it is less complex; and any scientific man will assuredly 
come to the same opinion, on comparing the two plans, as exhibited 
in figures Q and 3. 

Tne article, in conclusion of these objections, states that " owing 
to its position, all dirt and gravel that finds its way into it, naturally 
settles to the lower side, and wears that part away before any other, 
very soon wearing the chamber oval, and of course not perfectly 
watertight." 

The above paragraph conveys not merely a theoretical opinion, 
but a positive assertion that, conformably with the theory, a chamber 
whose position was horizontal, has been worn oval. The occurrence 
of such a fact is denied, and after the experience of so many years 
cince hydraulions have been used, it may safely be concluded that 
it never wall occur. The pump of the Phoenix liydraulion, is made 
simply of sheet copper^ and nas been in use about seven years. It has 
been probably used at almost every fire since it was built. Had tlie 
effect above described taken place, the cylinder must long since have 
burst. It remains, however, perfect and entire, and appears likely 
to remain a standing evidence of the fallac)^ of the foregoing theory. 

It is difiicult to conceive how any material which has gained ac- 
cess into the pump by being suspended in the watery and it must be 
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SO suspended, either by its own levity or the agitation of the fluid, to 
get there at all, can be suddenly precipitated to the bottom, during 
the momentary period it remains in the pump, and while a continued 
agitation of the fluid is maintained by a rapidly moving piston. If it 
were necessary to show further, that the objection started has no solid 
foundation to rest upon, we might instance the pumps which have 
been in daily use for two or three years at Fair Mount watear works, 
the position of these being horizontal, and no such effect having been 
proauced. 

In relation to the suction tube, fig. 4, it is the invention of Sellers 
and Pennock, and principally of Coleman Sellers, one of that firm. 
A description of it is given in the American eilition of the New 
Edinburgh Encyclopaedia, Vol, XVI, page 20S. The difference in the 
manner of connecting the caps, is immaterial, and does not impair 
the claim'of Sellers and Pennock, to be eonsidered as its inventors. 

On tlie preference which the article gives to the double chamber 
engine, over every other construction, I would^ in conclusion, re- 
mark, that the double chamber engine has been long in use, has been 
well tried, and will perform well; and that any innovation in the form 
of a useful machine, will be regarded by the community with distrust; 
but it has a powerful competitor in the horizontal single chamber 
engine, which can be made (Jitaper, is more simple, and is equally 
substantial and efficient. 

It is to be regretted that a work like that of Nicholson's, should 
have been chosen for the purpose of throwing into the shade, the just 
elaims of individuals whose labours have been productive of public 
benefit; or of disseminating opinions which are erroneous, in conse- 
quence of the carelessness with which they have been collected. 

ScRUfATOR. ' 



ON THE NATURE AND PROPERTIES OF TIMBER. 

XlxiraeUdfrom « 2%« Elementary Prinkpks of Carpentry, by Thomas TredgoUJ* 

[Continued from page 149, vol. ii.] 

Of the Structure and Classification of PFoods. 

To the experienced eye of a workman the general appearance of 
each variety of wood has became so familiar, and its most obvious 
characters are so strongly impressed on his memory, that he readily 
knows them one from another; but, nevertheless, tne notice of some 
characters that are peculiar to certain kinds of woods may be of use, 
especiaUy to. young men, who will find both information and amuse- 
ment in 'making collections of specimens, in examining their proper- 
ties, and in rendering themselves familiar with their uses. 

In a section of a tree it clearly appears that the wood is composed 
of separate layers, or rings, regularly disposed round the pith, which 
is in general nearly in the centre of the tree; but the thickness of 
these layers is seldom if ever perfectly regular. 
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When examined by a magnifier, the wood appears to consist of 
fine divisions, like rajs, spreadiiig from the pith to the bark, with 
pores between them, often empty, but sometimes filled with some 
kind of vegetable matter. . In tlie r^sinoirs woods most of the pores 
are filled. 

Besides; the fine divisions, which are often scarcely to be distin- 
guished by the naked eye, there are, in some woods, other divisions 
that are larger, like larger rays passing from the pith to the bark; 
they are generally of a light silvery colour, and are called the silver 
grain, or larger transverse septa. When a piece of wood is cut so 
as to^pass obliquely through tne larger septa, or silver ^ra^n, it pro- 
duces that fine flowered appearance so well known in the oak. 

The fine divisions, or lesser transverse septa^ are common to all 
wood? except the palm, though in some they are not very distinct; 
but there are only some kinds that have the larger septa, or silver 
grain;* therefore this forms a natural character for distinguishing the 
kinds of wood. And tliey may be divided into two classes, one that 
has, and the other that has not, the larger septa^ or silver grain. 

Again, in some woods, each annual layer or ring seems to be nearly 
uniform in its texture, and the line of separation between the layers 
is not very distinct, being so indistinct in some woods as to be '* as 
it were shadows of circles, nothing real." Mahogany is an example 
of this structure; and the robinia carina of Hill, is of this kind. 

But in other woods, one part of the layer is nearly compact, and 
i^Q rest of it presents the appearance of a circle of empty pores; of 
Avhich we have an example in the ash. This structure is remarkably 
flistinct in Hill's section of the arbutus. 

There is a third kind, in which nearly all the pores appear to be 
filled with resinous or gummy matter; and one part of the layer con- 
sists of a compact, hard, and dark coloured substance, the other part 
is lighter coloured, and softer. All the resinous woods are of this kind. 
According to these distinctions, the arrangement of the following 
table is made. 



Class I.—With 
larger trans-< 
verse septa. 



'Division 1.— Very dis- f 
tinctannualrings,one J a i 
side porous, the other j 
compact. L 



Division 2 
rings not 



•Annual fBeech. 
very dis- J Alder. 



tinct, and their tex- j Plane, 
ture nearly uniform. LSycamore. 



• As the term alrer grain is used to denote both the smaller and larger septa, 
I shall foHow the example of Mr. Ellis (Vegetable Anatomy, Siippferoentto^he 
Encyclopaedia Britannica, p. 332) and employ the terms larger transverse septa, 
and lesser transverse septa. I would rather have \ised the term silver grain; but 
if so, it must have been in a restricted sense, and in snch cases new terms afe 
less likely to mislead. 
,VoL. fir.— No. 5,— May, 189r> ST 
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CDiviaion 1. — Annual TChcsnut 
rings very distinct, J Ash. 
one side porous, the j Elm. 
other compact. ^False acacia. 



i 



Class II. — No 
larger trans-< 
verse septa. 



Divmon 2. — Annual Htfahogany. 
rings not very dis- 1 Walnut, 
tinct, and their tex-l Teak, 
ture nearly uniform. V^^^oplar. 



JKvision 3.— -Annual 
rings very distinct, 
pores filled with resin- 
. ous matter; one part< 
of the ring hard and 
heavy, the other soft 
and lighter coloured. 



Cedar of Lebanon. 
Larch. . 
Yellow fir. 
White fir. 
American pine. 
Cedar. 



The only properties of wood that seem to require^ explanation, arc 
the cohesive force, the modulus of elasticity, the stifiuess, the hard- 
ness and the touehness. 

The cohesive joTct of a bar or beam is equal to the power or weight 
that would pull it asunder in the direction of its length. The weight 
that would pull asunder a bar of an inch square of different kinds of 
wood has been ascertained by experiments. Of these experiments I 
have taken the highest a^d lowest results for each kind of wood. Ex- 
periments have been made by Muschenbroek, Emerson, Rondelet, 
Anderson, and Barlow. 

The modulus of elasticity is the measure of the' elastic force of any 
substance. Dr. Thomas Voung has by means of it given some very 
elegant demonstrations of the laws of resistance. As it is the mea- 
sure of the elastic force, its use must be evident when it is consider- 
ed that it is only the elastic force of timber that is employed in re- 
sisting the usual strains in carpentry; and the learneu reader will 
readily perceive, that the constant numbers in my rules for the stiff- 
ness of timber, have for one of their elements, the modulus of elasticity. 
By means of the modulus of elasticity, the comparative stiffness of 
bodies can be ascertained. For instance, its weight for past iron is 
18,240,000 pounds, and its weight for oak is 1,714,500 pounds. 
Hence it appears that the modulus for cast iron is 10-6 times that of 
oak, and therefore a piece of cast iron is 10-6 times as stiff as a piece 
of oak, of the same dimensions and bearing. 

A hard body is that which yields least to any stroke or impressive 
force; and it mav be shown, by the principles of mechanics, that in 
uniform bodies the degree of ;peldine is always proportional to the 
weight of the modulus of elasticity; therefore, a table containing the 
weights of the modulus of elasticity of such bodies, shows also theii' 
relative hardness and stiffness. 

The relative hardness 13 determined with considerable accuracy 
by means of the modulus of elasticity; but tiie methods used for 
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ascertaining the hardness of roin^al bodies is verj defective ; and the 
method proposed by Dr. 0. Gregory, from the theory of percussion, 
is not susceptible of any tolerable degree of accuracy^ from the diJQI* 
culty of making correct experiments. 

As the hardness follows the same laws as the stiffness, cast iron is 
10-6 times as hard as oak. But it is necessary to inform the reader, 
that when the substance is not uniform, the hardness thus found is 
that of the hardest part Thus, in fir, it is the darker part of the 
annual ring that is the hardest, and which determines^ the extent to 
which a beam will bend without fracture. Dry .wood is harder than 
green, consequently it is more difficult to work. The labour of saw- 
ing dry oak is to that of sawing green, as 4 is to 3, nearly. 

in respect to the toughness of woods, that wood is the toughest 
which combines the greatest degree of strength and flexibility; hence 
that wood which bears the greatest load, and bends the most at the 
time of fracture, is the toughest. From the data* obtained in the 
course of my experiments, the comparative toughness has been as- 
certained; except in a few instances, where I had not specimens suf- 
ficiently long for experiments. In such cases Mr. Barlow's experi- 
ments have been calculated from. 

The opposite to hardness, is softness, the opposite to toughness is 
brittleness, and the opposite to stiffness is flexibility; therefore, when 
the hardness, toughness, or stiffness of a wood is expressed by a low 
Bumber, it may be considered to have the opposite quality. 

I luLve made oak the standard of comparison, and have considered 
its strength, toughness, and stiffness, each to be 100 ; and in so doing, 
the mean strength of oak is taken at 11,880 pounds per square inch, 
and its modulus of elasticity at 1,714,500 pounds for a square inch. 
Having thus laid before the reader the means adopted for arriving 
at the properties of the woodsy I scarcely need say, that it is those 
properties which determine its fitness for the different purposes of 
carpentry. In sSome cases stiff woods are reauired, as in the joists 
and rafters of a building ; in other cases tough woods should be em- 
ployed, as for the shafts of carriages ; and in other cases strength is 
necessary, as in ties, and other timbers strained in the direction of 
their length. 

Tough woods, which are also hard, are the most difficult to work, 
especially if cross grained ; on the contrary, brittle woods work easily^: 
and hard woods preserve the best surface. 

In general, where straightness is desirable, stiff woods should be 
preferred ; where sudden shocks are to be sustained, tough woods 
are the best; where little strength is required, but much labour is to 
be put upon it, a brittle wood is desirable ; and where a fine sur&ce 
is io be preserved, a hard wodd should be chosen: so that it is not in 
carpentry alone that these researches will be useful, for they are 
equally applicable to any art where timber is employed. 
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On the preparation of Cafgut for various uses* 
(Continued from page 225.) 

Catgvt for Jlackets or BaUkdores^ — ^Tlie intestines of sheep, after 
they have been steeped in the alkaline ley, are cut slantwise, if they 
are in short lengths, and sewed together; carefully placing the slants 
m a direction contrary to each other, that the seams may not render 
jtbe cords of an unequal size. This being done, and the intestines 
formed into one piece, it must be soaked in ox-blood, to givje it the 
proper colour, and then be stretched on a proper frame; after which, 
one, two, three, or four of the intestines, according to the required 
aize of the cord, are fixed to a piece of tape, and & other ends are 
turned twice round a peg. This done, the woikroan takes the tape, 
applies it to a hook on a spindle, and gives a few turns of the handle. 
As the cord shortens by twisting, it must be well stretched; and 
when this is effected, the workman squeezes the cord between hi^ 
finser and thumb throughout its whole length, to remove all its hu- 
midity, and produce an equal thickness in every part of it. One or 
two hours after, he twists it again, and rubs it with a horse«hair cord, 
Wetted. 

Thinner cords are toade of only one intestine; operating as wc 
have before indicated. 

Catgut for PFhip-handles.-^Shee^h intestines, prepared with pot- 
ash, are used for this purpose. The workman cuts them slantwise, 
and sews them together, observing always to keep them of an equal 
size. They are then stretched, and twisted at each end: it is very 
rare that this sort <rf cord is made of two intestines. They are then 
bleached, by the fumes of burning sulphur, once or twice; and some- 
times coloured; as they readily receive any dye. Common ink is 
used for a black colour, and red ink for a rose colour, which is some* 
times rendered lighter by a little sulphuric acid. A green colour is 
given by a composition ^Id for that purpose, by colounaen, to the 
manufacturers of catgut. ' 

Catgut for Batter^ Bows. — ^These are made of sheep's intestines, 
of the longest and largest kind, after being prepared with potash, by 
twisting together, from four to twelve of them, according to the size 
required. They are usually made from fifteen to twenty-five feet 
long. During the twisting, the cord is placed in a long box, from 
eighteen to twenty inches in breadth, ^nd a few inches high, in ordfer 
to keep it clean, and prevent it from trailing on tlie ground. The 
box is called the refresher. 

This kind of cord must be void of seams and knots; to accomplish 
which, the workman attaches the intestines to apiece of tape, hangs 
them on a peg, and draws the whole of them straight, to fit their 
other ends to another pee; in doing which, if he finds the intestines 
too short, he makes a hole in their ends, and threads into them short 
pieces, till the whole is long enough to reach the other peg, placed at 
a given distance from the first. These ends are then affixed to a 
piece of tape, and fastened to the peg. This done, he applies them 
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to the twisting-ivheel, rubbling the con} well between his fineer and 
thumb throughout its whole length, at every turn* of the wheel, in 
order to maEe it of an equal size. When about lialf-dry, they are 
exposed twice to the fumes of ^ulphurj after each time, the cord 
must be well stretched, a^d moistened with plenty of the solution of 
potash, at the same time rubbing with the hair-rubWr. It 19 then left 
to dry, and afterward cut, and coiled up for sale. 

CkUgut for Clochnakers.'^This kind must be very fine, and of 
course requires the smallest intestines, well prepared with potash. 
Sometimes they are made by cutting, with a particular kind 01 knife, 
the intestine into two strips. The knife, which is fixed to a table^ 
has two edges, in op|)08ite directions; and above them, a ball of lead^ 
which is introduced into one end of the intestine; and by drawing 
the latter continually over the ball, the projecting blades cut it into 
two strips, which tlie workman holds, one in each hand, drawing 
them regularly, till it be cut quite through. 

Watch and clockmakers also use catgut of vatious sizes, consist- 
ing of more than one intestine, and made like the musical instrument 
cords, which we shall next describe. 

Catgut for Musical Imtruments. — Of all the cords from intestines, 
this kind is the most difficult to make, and requires the greatest care 
and ability of the worknien. It is acknowledged, that for many year^ 
they have been made as well in France as in Italy, with the excep- 
tion of the treble-strings for violins^ which our manufacturers have 
not been able to imitate, but on a very limited scale. This is owing 
either to the difference in quality of the intestines, or some other 
unknown cause. Whatever it be, we are still tributary to Napleii 
for this article; and every exertion ought to be made to free us from 
this necessity. Experiments, made with skill, will no doubt suc- 
ceed; and the Society for the Encouragement of National Industry, 
by calling the attention of artists to this subject, will have the glory 
of contributing to the perfection of an art, 01 which little is at pre- 
sent known. 

The cleaning and scraping of the intestines for this purpose, to 
free them from the fat, must be done with much more care than i$ 
requisite for other cords, and when they have undergone that pro- 
cess, they must be steeped in an alkaline lye, prepared as follows: . 

An earthen pan, holaing six quarts, is filled with water, and three 
pounds of potash are added to it, which must be well stirred, and 
suffered to subside. In a similar vessel, full of water, placed by the 
side of it, are put five pounds of pearlash, leaving that also to settle. 
If it be wifshed to make use of this solution within a short time, it 
will be necessary to add to it a little alum- water, which will clarify 
it quickly. 

The scraped intestines are now put into earthen pans, so as about 
to half fill them. The pans are then filled up with the solution of 
potash, with as much water added, as to double the quantity of fluid. 
This liquid is changed twice a day, increasing its strength each time, 
by adding more of the solution of pearlash, and diminishing pro- 
gressively the quantity of water, so that the last solution be the 
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strongest. The intestines gradually become whiter, and begin to 
swell. After having suffered them to macerate from three to five 
days, or more, according to the state of the atmosphere, the operation 
proceeds as foUovj^s — 

Every time tliat the alkaline solution is changed, the pans are 
placed upon the box called the refresher^ placed on a table, or on 
tressels, m a slanting direction, so as to facilitate the running off of 
the water. This box must be large enough to hold the frame on 
which the cords are to be stretched. The intestines are scraped with 
the edge of a copper-cube, held in the left hand. The forefinger of 
the left hand is placed near to the edge of the copper-Cube; whilst, 
with the light hand, each intestine is drawn over the edge of the 
disk, or cube, and between the forefinger. 

When they have all been treated in this manner, and placed in a 
fresh pan, a stronger alkaline solution is poured on to them than that 
from which they were last taken, as we have before mentioned. This 
operation is necessary for cleansing the intestine of its greasy quality, 
and bringing the cords to perfection. 

As soon as it is perceived that the intestines begin to swell, and 
some little bubbles appear on their surface, (for in this state they 
rise in the water,) it is necessary to twist them immediately^ or they 
will begin to shrivel, which sometimes happens, particularly in sum- 
mer, and occasions the loss of the intestines, and also the time spent 
over them. In hot weather, the intestines are, indeed, most easily 
cleaned from fat; but then the workman must be more than ordina- 
rily attentive, and the different leys for the washings must be made 
stronger with alkali, and applied more quickly. In winter, all goes 
on in better order, and the operation is more certain. The manufac- 
turers of this article generally place their workshops in cool places, 
where there is a little dampness. 

The intestines being now ready to be twisted, they arc taken out 

' of the alkaline solution. Some manufacturers plunge them again into 

. fresh water, and wash them well therein; but, although they become 

by this method of a better colour, and take the sulphur better, they 

run the risk of being weakened. 

To twist and finish the cords, a machine is used — ^a kind of frame, 
two feet high, and five feet long; on one end of which are placed a 
number of pegs, and in the opposite end are bored, with a large 
auger, a number of holes, inclined in such a way, that when pegs ar6 
placed in them, to attach the cords to, they may not be liable to slip 
and come out. The intestines are now selected, according to their 
size; and two op three of them are taken, and the ends twisted round 
one of the pegs first placed, and the other ends are carried to the 
opposite ones, and attached to them. Two turns of the intestines 
around the pegs, are sufficient to prevent their slipping. When fixed 
to the pegs, they must not be drawn tight, as they would be subject 
to snap during the twisting, if sufficient play were not given to them 
for that operation. 

If any of the intestines should be found too short to reach the op- 
posite side of the frame, they must be lengthened, by pieces cut off 
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any others which may be too lone; and care must be taken to make 
the ligature near the last-placed peg, to preserve the cord of an 
equal size in its whole length, as otherwise it would be false in its 
tone. 

The frame being filled up in the manner we have described, two 
or three of the pegs, bearing one end of the intestines, are fixed to 
spindles, if the machine coDtain« several, and turned round several 
times, passing the finger and thumb of the left hand frequently from 
one ena of the cord to the other, beginning at the spindle. When all 
the cords have undergone this operation, and the pegs are all re- 
placed, the whole frame is placed in the sulphuring closet, with 
several others, as it would not be worth while to sulphur one at a 
time. 

The sulphuring closet is placed in a damp place, surrounded as 
much with water as possible. An earthen vessel, containing the sul- 
phur, is placed in it, with the frames; the sulphur is then set on fire, 
and the closet well closed in every part, to confine* the fumes. When 
the cords have remained a sufficient time — ^which, of course, varies 
in some measure, according to circumstances — the frames are taken 
out, and placed on the rtfresher^ and rubbed with a horse-hair cloth. 
This done, they are a^aih placed in the frame, twisted anew, and re- 
turned to the sulphunns closet, to undergo the same process as be- 
fore. If the state of the atmosphere require it, the whole of those 
processes must be twice or thrice repeated; and they are then left to 
dry. 

When the cord is sufficiently dry, it is known by its not running 
up when a peg is taken out, and remaining stiff and straight, instead 
of fiag^ng. If dry enough, they are well oiled with good olive oil, 
and coiled up into rings for sale. They become better by being kept 
some time* 

To make the fourth strings for violins, or any other sized cords, 
intended to be covered with metal wire, the process is so well known, 
that it need not be here described. 

The whole success of these operations depends principally on the 
ability and experience of the workmen, in mana&ing tne different 
washings, stretchings, and twistings, and in a judicious use of the 
sulphur. When the cord is too much sulphured, it readily snaps; 
and, on the contrary, when it is not enough so, it stretches too much, 
and never keeps in tune. 

We may conclude, that there is no fixed rule yet adopted for the 
success of this branch of manufacture; but we have much expectation, 
that, with the aid of the Society for Encouraging National Industry^ 
we should «oon succeed as well as the Italians. 
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MECHANICAL JURISPRUDENCE.— No. XVI. 

BT PETER A. BROWNE, ESQ. 

On the Law of Patents for new and useful Inventions. 

JOINT AND SEVERAL PATENTS. 

We shall now proceed to inquire into the nature of joint, and 
several, patents, aild the effect of taking out the one, or the other of 
them. 

In the first place, there may he ajmnt patent for a joint invention. 

In the case of Barrett v. Hall, 1 Mason's Reports, 472, this rule 
is laid down. Judge Story savs, ^* A joint patent maj be well grant- 
ed upon a joint invention. There is iio difficulty m supposing, m 
point of fact, that a complicated invention may he the gradual result 
of the combined mental operations of two persons acnng together, 
jparipassu^ in the invention. And if this be true, then, as neither of 
them c«uld justly claim to be the sole inventor in such a case, it 
must follow, that the invention is joint, and that they are jointly en- 
titled to a patent. And so are the express words of the patent act, 
which declares, that if any person or persons shall allege, that he or 
they have invented, &c. a patent shall be granted to him or them for 
the invention." 

The statute of James, also, speaks of *' inventor or inventors," 
thereby implying that there may h^ joint inventors. I have not been 
able, however, to find in any English adjudged case, that a joint patent 
may issue to joint inventors; but it is common in practice, to issue 
patents to two, or more, persons; the correctness of which practice 
does not appear to have been disputed. 

The next rule is, that a joint patent cannot he sustained upon a sole 
invention. 

For this, we must refer to the same authority as the last. ** A joint 
patent," says Judge Story, " cannot be sustained upon a sole inven- 
tion of either of the patentees; for the patent act gives no right to a 
patent, except to the inventory and requires an oath from the party 
who claims a patent, that he is the trite inventor. 

And it is equally clear, that the same persons cannot^ at the seme 
time^ holdy jointly and severally^ valid patents for the same invention. 

The reasoning of Judge Story upon this rule, is conclusive. He 
says, (in the case last cited,) "in the next place, a joint patent for 
an invention, is utterly inconsistent with several patents for the 
same invention by the same patentees. For il: is impossible, that any 
person can be, at the same time, the joint, and the sole inventor of 
the same invention. If, therefore, each of the joint patentees obtain 
a several patent for the same invention, as his own exclusive inven- 
tion, and afterwards, without surrendering the first patent, they 
obtain a joint patent for the same as a joint invention, either the 
former sole patents are void, or the joint patent is void. For, besides 
the apparent inconsistency of the patents, if all could be sustained. 
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then a recovery upon the joint patent would be no bar to a suit upon 
the sev«ral patents; and the parties might obtain a double recom- 
pense for the same infringement There is an additional reason, 
which deserves great consideration; and that is, that if sole and joii\t 
patents could he sustained by the same parties for the same inven- 
tion, they might be sttccessiveiy taken out, so the term of the exclu* 
sive ri^ht might be prolonged for a great length of time, instead of 
being limited to fourteen years." 

In the case of Odiorne v. The Amesbury Nail Factory, 2 Mason's 
Reports, 28, we have a decision supporting this reason. Jesse Reed 
had obtained a patent in September, 1810, for a machine for cutting, 
griping, and heading nails; and he afterwards, in 1814, obtained a 
patent substantially for the same invention, the first patent remain^ 
m^ unrepealed. Upon this objection being taken, Juuee Story said, 
'^It cannot be, that a patentee can have in use, at the same time, 
two valid patents for tlie same invention; and if he can successively 
take out, at different times, new patents, for the same invention, he 
may perpetuate his exclusive right during a century; whereas the 
patent act confines his right to fourteen years from the date of the 
nrst patent. If this proceeding could obtain countenan<:e, it would, 
completely destroy the whole consideration derived by the public for 
the grant of the patent, viz. the right to use the invention at the ex- 
piration of the term specified in the original grant" 

ff joint inventorsy by mistalce^ lake out separate patents as for sepa- 
rate inventions^, they are not thereby ^ cfterwardSj upon discovery of the 
mistake, absolutely estopped from tamng out a joint patent for tlie 
same invention. 

The following extract from Judge Story's opinion, in Barrett v. 
Hall, 1 Mason's Reports, 474, which, although not expressed with 
his usual clearness, will, it is apprehended, establish this position. 
" In the next place, if several patents are taken out by several pa- 
tentees for several inventions, and the same patentees afterwards - 
take out a joint patent for the same, as a joint invention, the parties 
are not absolutely estopped, by the former patents, from asserting 
the invention to be joint." 

The acceptance of the subsequent grant of the second patent is an 
estoppel to the patentee to set up any prior grant for the same inven- 
tion^ which is inconsistent with the terrns of the last grants* 

For this rule, we must still have recourse t6 the opinion of Judge 
Story, in the case last mentioned. He remarks, <' I am, therefore, 
deafly of opinion, that the grant of a subsequent patent for an in- 
vention^ is an estoppel to the patentee to set up any prior grant for 
the same invention, which is inconsistent with the terms ot the last 
grant." 

In the cases mentioned in the rule respecting a patent taken out 
by mistake, it is doubtful whether the second patent can issue un^l 
tlie first be repaled, as void. - 

This doubt IS suggested by Judge Story, in the manner following: 
<*And I have very great dfoubts, whether, when a patent is once 
granted to any person for an invention, he can legally acquire any 
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right under a subsequent patent for the same itrvention, unless his 
first patent be repealed for some original defect, so that it. might 
truly be said to be a void patent." While the first patent stands un- 
repealed, it is very strong evidence against the second patept. 

SEPARATE PATENTS FOR THE SAME INVENTION, 

Ji person cannot hold^ at the same timCy two separate pateiitsfor the 
same invention. 

In the case of Odiorne v. The Araesbury Nail Factory, S Mason's 
Re|)orts, 31, Jud^ Story adds to what was before quoted, the fol- 
lowing sentiment: " I hold it to be the necessary conclusion of law, 
that the inventor can have but a single valid patent for his invention; 
and that the first he obtains, while it remains unrepealed, is an 
estoppel to any future patent for the same invention, founded on the 
general patent act. The public have, by the first patent, acquired an 
inchoate interest, which cannot be defeated by any merely ftnniste' 
rial acts of the ofiicers of government." This was also tfecided ia 
Huntington v. Morris, MS. Rep. C. C. U. S. New York, Thompson, 
Justice. 

The next question is, whether it is not a valid objection to the, 
second patent, that the patentee had a prior patent for the same 
thing, not suiTendered, repealed, nor declared void. This objection 
cannot be surmounted; a prior patent must be got rid of, before a 
second can be taken out. Why snould a second patent be taken out^ 
hefore a prior one is avoided, although invalid^ if the patentee was 
enjoying the full benefit of it? It is objected, that the patentee is in 
ditticulty as to getting the first patent out. of the way. But if the 
patentee should sue on the first patent, and the defendant should 
succeed in the suit, the patent would be declared void: and if the 
patentee had a right to the thing pretended, tlie objection to a prior 
patent would be removed. 

THE KIND OF PROPERTY WHICHT THE PATENTEE HAS IN THE INVENTION, 
AND IN THE PATENT. 

Intlie United Statea^the inventor has a property in the invention, 
before the patent is tak&n out. 

The act of congress does not, as before shown, grant him any 
tiling, but secures to him the enjoy meiit of a pre-existing right. 

Tliis would also appear to be the rule of the English ]aw,notwith' 
standing what is said of its being the free gift of the King; for if the in- 
ventor agree to inform another person oAhe secret, wlio binds him- 
self in a penalty, not to avail himself, or take any advantage, of the 
communication, he may maintain an action for the breach of that 
contract* 

Dickenson applied to Smith, to obtain a knowledge of his inven- 
tion, and agreed, under a penalty of one thousand pounds, that no 
undue advantage should be taken of the communication made. Dick- 
enson then entered a caveat, to prevent any one but himself taking 
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«ut the patent. He afterwards obtained a patent in his own name, 
but being unable to make out the Specification, he obtained informa* 
tion from Smith, under au assurance, that he would take no advan* 
tage of the communication. He afterwards used the patent as his 
own invention^ upon which, Smith sued for tlie penalty, and re* 
covered. 

Tiie property which an inventor has in his invention, before a pa* 
tent taken out^ is inchoate, and hnperfect. • 

Canham v. Jones, 2 Yez. & Beam. 221, was a bill, complaining of 
an imposition on the public, of a spurious composition, under the 
same name as the complainant's medicine, to the secret of which he 
had a legal right from the original inventor: but thei*e was no patent. 
The defendant had judgment on demurrer. 

77ie invention, before a patent taken out, Would not pass under a 
commission of bankruptcy, 

Hesse v. Stevenson, 3 Bos. et Pul. 5^5, was a case of an uncertifi- 
cated bankrupt, who, after commission issued, took out a patent. In 
pa^ 577, Lord AWanlej, C. J., says, ^^ It is true, that the schemes 
which a man may have in his own head, before he obtains his certifi- 
cate, or the fruits which he may make of such schemes, do not pass, 
nor could the assignees require him to assign them over, provided 
he does not carry his schemes into effect, until aft«r he has obtained 
his certificate." 

The first section of the act of 1793, declares, that tiie exclusive 
right slmll be granted to the petitioner, or petitioners, his, her, or 
their heirs, administrators, or assigns: and the printed form of pa^ 
tents used at the patent office, conforms to this provision, inserting 
the word **A6fra," and leaving out the word '^ exeeutors^^ In the 
fifth and tenth sections, the word heirs is omitled, and the word ex* 
ecutors appears: from which, 1 infer, that the word hdrs was intrp- 
duced into the first section by mistake. Be that^ however, as it may, 
it is certain, that the patent is personal property, passing into the 
hands of the executors, and not into those of the heir. 

The 'English statute mentions only the inventor, or inventors; and 
yet the patent always issues to him, or them, his, or their, executors, 
administrators, and assigns. 

It was, in one case of O'Reilly, 1 Vez. j. 129, doubted by Lord 
Thurlow, whether letters patent could be the subject of a trust; but 
I agree with Mr. Godson, that it may. The English patents stipu- 
late, that they shall not be assigned in trust to more than five per- 
sons. 

THE TRANSFER OF THE PATENTEE'S RIOkT. 

The next subject which demands our attention, is the transfer of 
the patentee's right. 

It would seem, that the inventor, or discoverer, may transfer ht^ 
right, before a patent issued, and the assignee may take out a patent* 

The first section of the act of congress declares, that the excluaive 
right shall be granted to the petitioner, or petitioners, his, her, or 
their heirs, administrators, or assigns. 
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The inventor^ or discoverer^ may take out a patent^ and assign it 
cfterwarcU. 

The fourth section of the act of congress states, " That it shall be 
lawful for any inventor, his executors, or administrators, to assign 
the title and interest in the said invention, at any time; and the as- 
signee having recorded the said assignment in the office of the secre- 
tary of state, shall thereafter stand in the place of the original in- 
ventor, both as to right and responsibility! and so the assignees of 
assigns, to any degree." 

Ttie fifth sectii^n gives an action, if the invention is used by any 
one,' without the consent of the patentee, his executors, administra- 
tors, or assigns. 

The tenth section says, that the application to repeal a patent^ 
shall be made to the judge of the district court, where the patentee, 
his executors, administrators, or assigns^ reside; and directs the 
process to issue against the patentee, or his executoi*s, administra- . 
tors, or assigns. 

In English patents, there is always inserted a condition, that, if 
the patentee shall make any transfer, or assignment, of it, or divide 
it into shares, or declare any trust, or seek public subscriptions, or 
shall presume to act as a corporate body, or do any thing contrary 
to the act of Geo. 1. so that more than five persons should in anj 
nianifer become interested, and claim a benefit in the patent, it is 
declared void. 

Under this condition, it has been decided, that executors and ad* 
niinistrators, however numerous, being considered in law as one 
person, shall be entitled, in right of their testator, or intestate. 

The patent 9 'if taken out, passes under a commission of bankruptcy, 
Hesse v. Stevenson, Lord Alvanley, in 578. 

•tf patentee may give licenses to persons to use his invention. Godson 
on Patents,. 169. Tyler v. Tuel, 6 Cranch, 324. 

The patentee, after an assignment of his interest, cannot set up an 
allegation that the patent is void. 

In the case of Oldham v. Lanymead, cited by Lord Kenyon, in 
Hayne v. Maltby, 3 Term Reports, 439, 441, the patentee had con- 
veyed to the plaintiff, his interest in the patent; and yet, ifi violation 
of his contract, he afterwards infiinged the plaintiff's right, and then 
attempted to deny his having any title to convey. But Lord Kenyon 
was of opinion, that he was estopped, by his own deed, from making 
that defence. 

^n assignment, in order to entitle the assignee of the patent right to 
sue in his oum name, alone, must be an assignment of tfie whole right, 

Tyler v. Tuel. In the Circuit Court of the District of Vermont in 
1804. The plaintiff was assignee of another, Tyler, the originaljpa- 
tentee; and the suit was for a violation of the patent right The 
assignment, set out in the record, was of all the right, title, and pri- 
vilege, in any part of the United States, excepting in the counties of 
Chittenden, Addison, Rutland, and Windham, in the state of Ver- 
mont. After verdict for the plaintiff, a motion was made, in arrest 
of judgment, founded on the insufficiency of the plaintiff's title, as 
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«pt forth. On this question, the judges were opposed in opinion. The 
cause was removed to the Supreme Court of the United States, who 
arrested the judgment. According to thdr directions, the following 
opinion was certified to the Circuit Court for the District of Ver- 
mont: <^ It is the opinion of the court, that the plaintiffs, bj their 
own showing, are not legal assignees to maintain this action, in 
their own names, and that the juogment of the Circuit Court be ar- 
rested." 

The original patentee may assign a moiety of the patent right te 
another J whoy with the patentee^ may maintain an action in their joint 
names for an irfringanent of the right* 

The king of England granted a patent to Jaines Watt, for the sole 
benefit, &c. of his invention for lessening the consumption of steam, 
&c. and an act of parliament was afterwards passed, extending this 
benefit for 25 years, to Watt and his assigns. Watt assigned two 
thirds of this patent right to Boulton, and BouUon and Watt sued 
Bull for the violation of this patent. But although the case was dis- 
puted with great professional skill, the objection that Watt could 
ntot assign a part to Boulton, so as to enable them to sue jointly, was 
not taken. 

This point was decided in the case of Whittemore t). Cutter, 1 Gal- 
lison's Reports, 4S9. It was an action for the violation of a patent 
right for tlie making of cotton and wool cards, brought jointly, by 
the original patentee, and his assignee, of a moiety of the right. After 
verdict for the plaintiff, it was moved that a new trial should be 
granted, on this, among other grounds, that the action could not be 
maintained in the above form. Story, justice, gave his opinion as 
fallows: «« The first objection is founded on the incompetency of the 
plaintiffs to maintain the present action^ one of the plaintiffs bein^ 
the origimd patentesy and the other an assignee o( a. moiety of the 
patent right, deriving his title under the patentee. It is contended, 
that no action will he in this court, for an infringement of a patent 
right, in favour of an assignee, unless he be the assignee of the whole 
title and interest. And the language of the 4tli sect, of the Act of 
21st February, 1793, ch. 11, and the case of Tyler and al. v. Tuel, 
are relied on in support of the position." 

" It is true, that a party relying on an action given by a statute, 
must bring himself within the provisions of the statute. But where, 
as in tlie present case, the law is remedialy it should have a liberal 
construction, to effectuate the intentions of the legislature. Upoa 
the very rigid construction, which is assumed by the defendant's 
counsel, an action could not be maintained, where a joint patent 
should be obtained by two persons, and one of them should assign 
his whole interest. The action could not he Jointly brought by the 
patentees, because one would have parted with his whole interest, 
nor jointly by the patentee and the assignee, for it would then be 
open to the very difficulty which is pressed upon us in this casi^; nor 
by either party separately^ fOr it would be splitting the cause of ac- 
. tion. Other cases might be put, in which the parties would be wholly 
without remedy. We are well satisfied^ however, that the direction 
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giT^n at the trial, on this pointy was correct. The statate pves t<r 
the assignee aU the ri^ht and responsibility, which the original \n^ 
vcntor had in the undivided portion of the patent, which is conveyed^ 
and an action may well be maintained by a// the parties, who, at the 
time of the infringement, are the holders of the whde title and inte- 
rest* The case of Tyler and al. v. Tuel, is clearly distinguishable* 
In the first place, it was brought by persons who did not purport to 
have the whole patent right in themselves. In the next place, there 
was, technically speakuig, no anignmmt of the patent right. The 
instrument could only operate as Acovmanij or Uceiuej fw the ex« 
elusive use of the patent right in certain local districts. But a patent 
right itself is unsusceptible of local subdivision. Nor is the present 
case within any of the mischiefs which were pressed on the court in 
that case. The language of the 4th sect, does not seem to have con- 
templated the case of joint inventors; yet there can be no doubt that 
\mn^ within the reason of the clause, they must be held within the 
purview. If either should die, can tiiere be a question that the ex- 
ecutor or administrator might well maintain an actian jointiy with tiie 
surviver, for an infringement? And in what substantial respect <^an 
an assignee in law, be considered as distinguishable from an assignee 
in fact? Upon the most matnre reaction, we are satisfied, that this 
objection cannot prevail up&nthefooimg of the statute^ and if urged 
at ^ommon law, the case of Bolton aad Watt v. Bull, where the 
action was broudit hj the inventor and his aasignoe of twto thirds <^ 
the patent, woum afford a complete answer. 

THE PRIVILEGJS GRANTED TO THE PATENTEE. 

The privilege granted by the English statute, is the sole wnrkiag, 
«r making of any manner of new manufacture. 

The act of congress secures to the patentee, the full and exclusive 
right and liberty of making, constructing, using, and ven<ting t» 
otiiers to be nsed^ the said inventioni &c. 

The English statute, limits the period to 14 years* The Vfoftin are 
^ For the term of 14 years, or under.'' 

The act of congress says, " For a term not exceeding 14 years." 

Statutes are sometimes made in England, to extend the time of 
exclusive privilege. Godson on Pat 148 and 158; so also have acts 
of congress been obtained, enlai^ng the time. 

The time when the 14 years are to commence, is expressly stated 
in the statute; the words are, ^ the said fourteen years to be ac- 
counted from the date of the first letters patent nr grants of such 



On this subject tlie act of congress is silent. Judge Thompsim, 
in the case of Huntington v. Morris, MS. Rep. C. C. U S. for the 
southern district of New York, seemed to think this discrepancy 
material to the construction. He said, that it appeared to be the 
settled law of England, that if an invention had been introduced into 
use 6v the patentee himself^ and made known and used by others be- 
fore the date of the patent, such disclosure and use would destroy 
the patent. That there was, however} a di&rence between the 
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fioglish law and the act of congress on this subject In the EngUsh 
statute, it is stated precisely from what period the 14 years are to com* 
mence^^they are to nm from the date of thepateni; there is no such 
phraseology in the act of congress. 



On cheap and easy methods of preventing Houses from taking fire, and 
on the necessity of estabKshing regulations to enjoin the adoption rf 
some means of this nqiture in the Metropolis. By ilfr. J. W. Boswell. 
(Concluded from p. 170.) 

That staircases should be madfe fire-proof, is also very ini|)ortant 
to the safety of a family; it is difficult to conceive, wh^ the expense 
of cut stone should be «o very much higher here than in France; I 
have seen in LyonS) complicated and difficult work of this nature 
executed, which would not have been attempted, had it cost a tenth 
of the price that would be charged in England; I shall only mention 
a single instance, which is the slab of a balcony, about ten feet 
lonff, and four feet broad, with two brackets, more than three feet 
each way, connecting it with a block of equal dimensions to the slab, 
and at right ansles to it^ which was to form part of the front wall of 
the house; and from which latter, another piece projected in the op- 
posite direction to that of the brackets, intendea to be built up in a' 
party wall, and all this cut out of a mgle block of stone, and de- 
signed for an ordinary house in one of the new streets in the quarter 
Perniche. Stone stairs at first would, for the above reason, be rather 
expensive here; but it is probable, if there should be a considerable 
demand for them, that machinery would be applied for sawing out 
steps for t^em, near the stone quarries, which would cause them to 
be sold at a reasonable price. But we are not confined to the use of 
cut stone, for this, desirable purpose^ stairs may be made of plates of 
cast iron, supported by wrought iron traverses; of which sort of stairs, 
a neat specimen has existed Tor manv years, in front of tiie late Duke 
of Queensberry's house, in Piccadilly. Stairs of this species, well 

Kin ted, would look very welU and when carpeted, would scarcely 
noticed as extraordinary. A cheaper kind than these might be 
made from slabs of the large, thick slates, found in Cumberland, 
sawed out for the purpose^ and fastened by screws to wrought iron 
traverses; these, if carefully made, would also look very weH, when 
painted; and of their strength there could be little doubt, after its 
having been proved, on good authority, that slate one inch in 
thickness, wilt support, in a horizontal position, as much weight as 
Portland stone, five inches thick, of the same length and breadth. 
Staircases might also be made, as in France, of a compound nature^ 
,of tiles, or thin slabs of stone, plaster, and wood, united; which, 
though not so ^ood as those mentioned, would, however, be very 
little, if at all, liable to catch fire, and would be vastly more secure 
than our deal stairs: small, thin led^s of cast iron, at the projecting 
angle of each of these starrs>, would improve tiieir durability, safety. 
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Jind appearance, and would add but little to tlieir cost; and when 
constructed in this manner, with thin slabs of stone, painted, forming 
tlieir upper surfaces, might be made to look verj handsame. The 
•landing places for these stairs might be made fire-proof in the same 
manner as the floors of the rooms, and be covered over with slabs of 
stone, or with tiles, whichever would best correspond with the nature 
of the stairs. 

The floors are evidently of the first importance to be secured from 
fire, since the fire almost invariably commences with them, when a 
house is burned down; next to these, the stairs demand attention in 
this respect, as a means of escape; and after them, the partitions be- 
tween the rooms should receive notice. These latter should never 
be made entirely of wood, particularly in rooms where servants 
sleep; and even lath and plaster partitions, though not so dangerous, 
ought, however, to be superseded, for greater security, by partitions 
of four inch brick walls, vulgarly called bricknoggin^ which, in some 
places, cost less than those last mentioneil, and no where much more* 
Many houses have been burned by servants sticking candles against 
wooden partitions, which custom, filthy, dangerous, and unpardon- 
able as it is, particularly in houses where candlesticks are in abun- 
dance, will still be found practised sometimes even there ; ^nd this 
danger, added to the ready means which they form of conveying the 
flames from one floor tp another, should exclude the use of wooden 
partitions, and of those of lath and plaster, from all houses desired 
to be in a state of security against tne most tremendous of worldly 
calamities. 

The means pointed out for securing houses against fire, would at 
least diminish the danger from accidents ninety-nine parts in a hun- 
dred; and would even make it extremely difficult for intentional in- 
cendiaries to succeed in their diabolical designs; and if not^absolutely 
such as would put them beyond the possibility of conflagration, at 
least, would render the probability of this dreadfiU event so very 
minute, as to place it on a par with the -numerous other probabilities, 
to which our lo|, as mortals, subjects us, and which no human pru- 
dence can avert. But the pointing out these means, and endeavouring 
to impress the importance of the subject on the mind ai^d the heart, 
I am well aware, can but form a small step towards the removal of 
the evil; and all my hope from doing so, is, that it may engage the 
attention of the numerous classes who have already suffered from 
fire, either by the loss of friends, or of property, to induce some of 
them to unite in the only effectual mestns for preventing the great 
frequency of its occurrence. 

Those who inhabit houses, seldom have had any concern in build- 
ing them; and those who build them to let again, merely consider the 
profit of the speculation, and think the insurance sufficiently covers 
their part of .tne risk bf fire: and though I think it might be proved 
to them, that in making houses fire-proof, by the cheap and, easy 
means mentioned, their profits would not be diminished; that the di- 
minution of the value of insurance, which it would soon occasion, 
would more than counterbalance any small additional expense which 
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might occur in first bringing it into practice; and that, besides, they 
would increase their chance of getting a better rent for houses so se- 
cured ; yet, for many reasons, which must be obvious to those who 
know the habits anci other circumstances of master carpenters, and 
master bricklayers, of which classes a large majority of builders con- 
sists, to attempt to change their methods, in any respect, or even to 
Cersuade them that it Was possible they were not the best that could 
e, would be a task no less hopeless than irksome. 
Should an act of parliament be passed, compelling, by sufficient 
penalties, the owners of all houses, the floors of which were not laid 
before six months after it had obtained the royal assent, to cover the 
joists of the floors with an adequate coat of piaster, at least as thick 
as that used for the same purpose in Paris, and prohibiting the use of 
boards above that coat of plaster, forbidding the construction of 
wainscot, or wooden partitions, or those of lath and plaster, and en- 
joining that the stairs should be made fire-proof in some of the modes 
mentioned, or in some other manner equally safe, it is almost cer- 
tain, that in fifty or sixty years afterwards, the conflagration of a 
house in London would be a much more rare occurrence than even 
in Paris, where it happens so very seldom, notwithstanding the much 
greater negligence of the people tnere respecting fire, the greater risk 
attending some of their methods of cookery, and the increased danger 
from their using wood for fuel in their apartments. 



OfPlasterSj or Stticcos^for retmning Water. By M. Hassekfratz. 

As cisterns are intended to contain watery the principal condition 
necessary for the mortar with which they are to be plastered, is, that 
it should be unattackable by water; it is, therefore, needful, that 
that these mortars should be good [betom) aquadurant cements. 
Delafaye proposed to form them of one part of lime, slacked dry, and 
of two parts of chipping of stone, &c. It would appear, that, in 
pointing out this composition, he has reckoned much on the advan^* 
tage which dry slacked lime might produce; but what effect would 
be caused by this method of slacking on rich lime, hi^ been already 
explained. For the rest, it is extremely easy, as we have observed 
in treating of betons, to procure in every country, excellent mortar 
for works of this nature. For this purpose, it would be necessary to 
provide a good lime that hardens in water, either natural or artificial, 
or to make mortar of rich lime with pozzolana, baked clay, cinders 
of fossil coal, &c., which will render this lime insoluble in water: 
finally, in mixing and triturating, with the lime which can be ob- 
tained, those substances which will form with it excellent betonSf it 
is necessary, farther, to take every precaution, in using these mor- 
tars, to favour th^r setting. For some of these plasters, the cisterns 
Bhould be speedily filled with water; for some others, it is necessary 
tbat the mortar, or beton^ should be perfectly set, before the inkp- 
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dtfction of the water. These last betom^ which require a time, more i 

or less loDg, to set, or which harden and set at once easily in the air, \ 

ought to be preferred; because it is always essential, that the plaster-^ 
iji^ should be completed, before the water is admitted into the reser- 
voir, and that this plaster should take a time, more or less long, before 
beina; finished. 

While the plaster is exposed to the air, and has not entirely set, it 
is good to coinpre&s, beat, and consolidate it, to prevent crevices be- 
ing caused by its contraction, and to diminish the bulk caused by its 
desiccation ; it is also no less necessary, to cover it, to prevent its 
drying^ too speedily. 

At Paris, for a long time, the lime of Senoncbes was used in the 
composition of mortars for plastering cisterns, and other reservoirs 
for water; at present, the artificial lime of M. de Ssont Leger, of 
which we have before written, is preferred; as it hardens more in the 
water, and costs much less. Besides, in ordering it from M.de Saint 
Leger, lime hardening (in water) ii^ several difierent degrees, can be 
obtained. 

If, however, it should be apprehended, tliat betons made with arti- 
ficial hardening limes would not retain the water powerfully enough, 
beions may be composed with rich lime, and baked clay, m proper 
proportions, and a little molasses may be also added to the compo- 
sition. 

O/BadigeoH, {wash, or thin plaster.) 

The name of badigeon, is given to a composition, either white or 
coloured, which is applied on the exterior surfaces of buildings, and 
in which lime is commonly the principal substance; it is one of those 
compositions which are of great solidity, on which paintings mfrescOy 
more or less valuable, are executed as upon stucco. Fresco paintings 
on the front of houses, or of other edifices, are very common in Italy; 
and some are found there, which are very ancient, and of which the 
badigeon, or stucco, on which they were executed, must have had a 
great solidity. 

The most simple badigeon, which is most commonly employed, is 
composed of slaked lime, diluted with water, to which alum or but- 
ter-milk is added, and which is laid on the walls with a brush: to 
this wash of lime and alum, different substances are added, accord- 
ing to the colour which it is required to possess; half a pailful of 
sawin^s of stone, with a larger or smaller proportion of street-ochre, 
are mixed with it, when a stone-colour is aesired to be painted; and 
«harcoal-btack« or lamp-black, is added, when it is intencjed to give 
to the walls the appearance of antiquity, &c. The proportions for a 
^one-colour, are, a pailful of slaked lime, half a pailful of sawings of 
stone, and a pound of alum. \ 

In Spain, for a long period, a mixture of serum of blood, and slak- 
ed lime, has been empoyed for colouring the outsides of edifices; this 
composition adheres firmly, and, when it is dry, resists for a long 
time the action of water; the serum of ox-^blood, alone, decanted im- 
mediately after the formation of the coagulum, and applied on soft 



Digitized by 



Google 



AMJEEICAN MECHANIC^' MAGAZIVE. 307 

stone, saves it a yellowkh tinge, and resists water, when it becomea 
dry. The best manner of employing the serum, is to grind it with 
roach lime; when this last is slaked, it is passed through a sieve* 
and a paste is formed with it, which, diluted with serum, and imme^ 
diateljT after laid on the stone, covers it verjr equally, and gives it a 
yellowish colour, according to the greater or less quantity of colour- 
ing particles, which remain in the serum: two coats of this colour are 
often necessary, and sometimes, three. This paint is neither injured 
b>y rubbing, nor by washing with water. This composition has beeki 
for a long time use;d in Chma. The fixedness of this kind of painting 
depends on the state of the serum. This substance corrupts so readi' 
ly, that it must be employed in a day, or, at most, in twenty-fouc 
hours, after it is procured; for as soon as the putrid odour be<iomes 
perceptible, the painting obtained from it, either separates in scales^ 
or falls off in dust 

For, a long time, a white pigment has been used, composed of the 
caseous part of milk, and lime, M. Bachelier, the son, has announced 
that his late father employed a similar composition for his preserva- 
tive badigeon; but the analysis made by Vauquelin, of badigeon, 
taken from columns, to which it was applied by Bachelier, the father, 
produced the following result: 

Carbonate of lime, . . . ,. 63.00 

Sulphate of lime, 7.73 

Carbonate of lead, • . • • . 6.00 

Oxide of iron, . . . • . . 4.00 

Silex, ...» 2.00 

Water, . . • . . . . 20.00 

102.73 
Organic matter, • • .an undetermined quantity. 

As this analysis did not agree with the composition stated by M, 
Bachelier, the son, and as it was possible, that in scraping on the 
badigeon, some of the substance oi tlie pillars (to which it was at- 
tached) might have been taken along with it, which would have 
changed the result that ought to be obtained, M. Guyton collected 
some badigeon, with which paper was covered, and he found that this, 
in a dry state, after calcination in a crucible, where it lost 0.18 of it3 
weight, was composed of 

Quick lime, 56.66 

Baked plaster, (gypsum,^ . • ... 23.34 
Ceruse, or carbonate of lead, . . . 20.00 

100.00 

After the great number of researches made on the badigeon of 
Bachelier, the commissioners named by the Institute to examine it, 
thus directed the composition, which had succeeded best wife them. 
Slake the lime with the smallest quantity of water possible; pound it 
along with white <:heese, to the consistence of a soft, uniform, and 
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well-united paste ; add to it, baked plaster (gjpsum), and cerusei an4 
hj a more exact grinding with water, reduce the whole to the thick- 
xess of soup, rather more thick, than thinner; finally, dilute it with 
common water, at the moment of laying it on, whicn is usually pfer* 
formed with a varnisher's brush. 

It may be perceived, after all the foregoing detiuls, how much there 
still remains to be done, to obtain exact facts relative to lime stones, 
their calcination, the goodness and applications of the different spe- 
cies of limes, and, finally, with respect to the composition of mortars, 
betons, cements, stuccos, and badigeons. We snail find ourselves 
well rewarded, if this work should excite architects, and men of sci- 
ence, to occupy themselves with these objects, and if their researches 
should successfully lead them to useful discoveries. 



ENGLISH PATENTS. 

Specification of the PcUent granted to Jean le Grand, of Lemon 
street, Goodman^ sfieldSf Middlesex^ Vinegar manufacturer^ for 
certain improvements in fermented Uqxwrs and the various products 
to be obtained ther^rom. Partly communicated by a foreigner, 
iDated January 15, 1824. 

The said improvements in the said fermented liquors, and the 
various products to be obtained therefrom, are as follows. In order 
to give tnoae wines, and vinegars, which are not obtained from graphs, 
the qualities which distinguish those made from grapes, I employ the 
following substances; namely, the tartaric, citric, and oxalic acids, 
and which I add, either separately^ or together, and either in the 
crystallized state, or diluted with water, to all kinds of fermented 
worts, wash, or liquors; and either before, during, or after the vinous 
or acetous fermentations, I likewise mix the said vegetable acids, 
either singly or together, with all sorts of spirituous hquors, either 
pure, or diluted with water, or other liquids, with the design of con- 
verting those spirits, by acidification, into vinegar, similar to that 
made from the wine of grapes; or, by distillation or rectification, to 
convert them into brandy, analogous to that obtained from grapes. I 
likewise employ the same veffetsible acids, by mixing one or more of 
them with acetic acid, or any kind of vinegar, to increase tlie strength 
of those liquids, or to impart to them the qualities of the vinegars 
obtained from grapes or other fruit. 

In witness whereof, &c. [Eqf. Fat. Inventions. 



. Patent granted to John Parker, of Krdghtsbridgey Middlesex^ Iron 
and Wire Fence Manufacturer^ for improvements^ or additions^ to 
parky or other gates^ Dated May 23, 1826. 

The object of Mr. Parker^s *< additions'* to gates, is to cause them 
to open on the approach of a carriage, and to close again as soon as 
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it has passed, without any person being required to assist, directly, 
in the operation. 

The power that produces this effect, is the weight of the carriage, 
which is made to operate by pressing down, on its passage, an inchn» 
ed plane, beneath which a bent lever, or crank is placed in a vertical 
position, on whose inclined arm, an upright piece, connected with the 
inclined plane, is supported; while the top of its vertical arm is con- 
nected by a long bar, with the circumference of a horizontal wheel 
placed near tlie ^te, the farther side of which, being toothed, turns 
a horizontal pinion, that is fastened to the bottom of the pivot on 
which the gate revolves; on the side of the crank next the gate, there 
is a third arm, in a horizontal position, to the end of which a weight 
is attached, sufficiently heavy to push the lon^ bar back against tlie 
wheel, in the contrary direction to that mentioned, and thereby to 
shut the gate, after the carriage has passed. 

This is the outline of the contrivance, but to carry it into effect, it 
is also necessary that the gate should be kept open for a certain time, 
after it is thrown back by the machinery mentioned; that previous to 
this, it should be freed from the catch which holds it to the gate-post; 
and lastly, that the parts which hold it open should be removed as 
soon as the carriage passes, so as to permit the counter-weight to ope- 
rate in closing the gate a^n, as at first. 

These secondary operations are performed by apparatus of the same 
kind as that nientioned. Of which that, which raises the catch on 
the gate-post from the latch, is at the opposite side of the way from 
the machinery that opens and shuts the ^te; while that, which keeps 
it open and removes the impediments to its being closed, is at the 
same side* The whole .of the parts, that communicate the motion 
from the moveable inclined planes, to the gate and catches, are placed 
in long cases or troughs under ground, so that nothing appears above 
the surface but the inclined planes, the ledges or guides, wliich con- 
fine the wheels of the carriage t<» the tracks, in which thev must en- 
counter these inclined planes, and the thick wires which work the 
catches. 

To hold the gate open, when it is thrown back by the means before 
explained, there are posts placed at each side of it, in a line with 
the hinge post, at the same distance from the latter, as the main 
catch- post; and to each of these posts, catches are attached, of the 
same nature as the main<catch on the ^ate post, which catches lay 
hold of the latch of the gate, and retain it until the wheel of the car- 
.riage passes over the inclined plane that works the cranks, which 
. draw down the wires that act on one side of the catches, and elevate 
them on the other, by turning tliem round upwards on tlie hinges that 
attach them to the posts, out of the way of the latch, (which is of liic 
upright spring kind,) immediately after which, the counterweight 
operates in closing the sate, and pressing the latich into the main 
catch on the gate post; which catch, is raised from it, in a similar man- 
ner to that described, by inclined planes at the other side, of the way, 
on which the wheel of the carriage acts, a little before it arrives at 
the principal inclined plane^ which opens and shuts the gate. 
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The cranks by which the catches are moved, have counter-weidits 
to them, as well as those which turn the gate, to bring them to their 
first positions, and to raise the inclined planes connected with thero^ 
^o as to be operated on by the pressure of the carriage wheels ia 
passing over tnem. The gate opens at both sides^ and as the appa- 
ratus must operate, whichever way the carriage approaches to the 
^te, in order to be complete, all the parts described are double; or^ 
m other words, a similar apparatus is placed at each side of the gate 
both for opening and shutting it, and lor holding it open and limn^ 
the catches; the inclined planes of which are at sufficient distances 
from the eate at each side, to allow ample space for the horses in 
front, so &at they shall be entirely out of the way of the movements 
of the gate. 

Lastly, it is mentioned in the specification, that a small vertical 
roller is placed beneath the rim of the horizontal wheel that acts on 
the pinion en the pivot of the gate, in order to support it better there 
against the weight of the ends of the long horizontal bars that con- 
nect it with the inclined planes, and thereby enable it to be turned 
round with more {acility. [ib. 



To Edmund Llotd, rf North End, Fuiham^^ in the County of Mid- 
diesex^ GmtkmanjforhU Itwmtiont^a new apparatusy from which 
he purposes to feed Fires with eoni and other fud. 

This apparatus may be adapted to almost every kind of fire place; 
it consists of a box or recess, formed behind the grate, a little above 
the top of the fire, which box or recess is to receive a sufficient quan- 
tity 01 ^oal or other fuel, to supply the consumption of the fire for a 
ccmsiderable time. The box is to be closed in front by a sliding door, 
supported by chains passed over pullies, which door being balanced 
may be readily slidden up, by applying the hand to a small nob, or 
button, and when the door has been thus raised, the coal may be 
drawn forward on to thfe fire. 

The weight of the door is proposed to be counterpoised by a logger- 
head, or iron ball attached to the end of a lever above, which in its 
i^escent draws up the suspending chains, and thereby raises the, door 
with very little labour* 

The apparatus may be slightly varied in several way$» still adher- 
ing to the principle, which IS so simple and obvious, that a repre- 
sentation of the contrivance is not necessary, and indeed its plan of 
arrangement would require some degree of variation under eveiy 
change of situation, or circumstance.— Enrolled April, 1825. 

[^N'ewton^a Journal* 
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To John Phipps of Upper TTuxmts Street^ in the City of LondoHf 
Stationer, and CiiRiSTOPHBR Phipps, of the Parieh of River, in the 
County of Kent, Paper-maker, for their Invention of an Improve- 
nieni or Improvements in Machmes for Making Paper. 

This improvement applies to a certain apparatus, which iias b^eii 
nian^ years in use, denominated ^^ Fourdnnier's patent machine for 
making paper, of an infinite, or any required length*" This machine 
is so constructed, that the pulp, of which the paper is to be made^ 
''flows freely from the vat, on to an endless web of wire-gause, aad 
being there agitated, is caused to settle into a compact consistency* 
The piaper thus made, is then prt^essively carried forward, by the 
traversing of the endless web, and passed between squeezing rollers, 
for the purpose of expressing the water, and is thence conducted, bj 
an endless felt, to the reel, where it is takeii up as fast as it becomes 
formed upon the gause web. 

This machine has been heretofore ci^ble of producing only tluit 
ilescription of paper, called wove, that is, without lines or water 
marks: it is therefore the object of the patentees, by their present 
improvement, to enable the same machine to make what is called 
Uid paper, that is, with lines or wHter marks. 

In order to effect this, they propose to construct a cylinder, the 
periphery of which shall be made m wire-gause, or the same material 
that flat paper moulds are usually made of. This cylinder is to be 
formed by wooden ends, and a series of concentric rings or hoops, 
having an iron axle trough the whole, and the wire-^ause ta be 
bound round the perij^ery of the cylinder, and so neatly joined at 
ih^ seam, that no junction shall be perceptible. This cylinder is 
then to be mounted n|K>n the machine, by its pivots falling loosely 
into slots, or openings, m brass carriages, placed on the side frames of 
the machine, and the cylinder bearing with considerable weight vpon 
the new formed paper lying upon the endless web, (as described 
above,) will, by the traversing ofthe paper, and the web under it, be 
made to revolve, and the wires upon the periphery of the cylinder, 
to impress the required lines or water marks into the new formed 
paper. — Enrolled July, 1B25. [ib. 



To Benjamin Vab^jlow, of Great Tower Street, in the City ofLo/i 
don, Ironmonger,for his Invention of an Improvement, or Improve^ 
ments in Buildings, calculated to render them less likely to be De- 
stroyed or Injured by Fire, than heretofore, which he conceives unll 
be of public utility. 

This improvement consists in the employment of wrought iron 
joists, for supporting the floors and ceihngs of houses, instead of 
nrood, as usuaf^ and which jeist?} by their j^culiar form^ afford the 
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means of fiUins up the interstices between them, with bricks, stones, 
or other incombustible substances, so as to render the partitions be- 
tween each floor, perfectly fire-proof. 

The joists are each to be made of two flat bars of ironj the edge of 
one, is to be fastened by means of screws, or rivets, to the middle of 
the flat side of the other, so that its section will appear in this form -JJ, 
The ends of the lower bar, are to be turned dowrn, in order to fix it. 
the more securely into the wall. 

When the joists have been thus laid at suitable distances apart, 
and firmly fixed into the walls of the building, the stone slabs, bncks, 
tiles, or other materials, of which the floor is to be formed, are placed 
upon the ledges or rebates of the joists, and are then fastened to-* 
gether with mortar, or Roman cement, which forms a perfectly in- 
combustible partition, between the upper, and lower sWy. 

This contrivance, is desired to supersede the necessity of arching- 
the rafters,' which is sometimes practised in constructing fire pnx? 
buildings. The stones being made rou^h on the under side, by peck- 
ing, are fit to receive the plaster for ceiling the lower apartment, and 
the wooden flooring is laid down, on the upper side, by screws passed 
through the wood into the iron. 

Roofs of buildings ma^be constructed in the same way, belaying 
the rafters upon a> slight inclination, for the purpose of allowing rain 
water to run off into the gutters. 

The rafters have been described as made of two bars of wrought 
iron, screwed or pinned together, but when employed for small houses, 
they may be made in one piece, by rolling, in the way bars and rods 
of iron are commonly formed at the iron works. — ^Enrolled August, 
1825. [Eep. Fat. Inventions. 



Faient granted to Willia^i Hirst, of Leeds^ County of York^ Cloth 
Manufacturer^ for improvements in sjnnYiingy and stubbing ma- 
chines. Dated Jan. 11, 1825. 

Mr* Hir5T^s improvements, (which, though intended for machines 
for spinning wool, may be extended to those for cotton, and other 
fibrous substances,) consist in having a double number of spindles in 
each machine, by placing a second row behind the first, so that each 
spindle in it shall be opposite to the interval between two of those in 
the first row, and by making the following alterations in and addi- 
tions to some other parts of the machines, which this change renders 
necessary. First, as the number of threads is twice as great as 
before, the number of robings must be increased in the same propor- 
tion, which is efiected by adding two more " creels," or rows of 
robings, one above and the other below the two rows of the original 
machme. Secondly, the fluted rollers, which in the common machines 
are divided into separate bosses for each thread, with vacant spaces 
between them, are m Mr* Hirst^s machines made continuous without 
any separations; to enable them to act on the double number of 
threads, which are to pass over them. And, lastly, the additional 
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bands necessary for the increased number of spindles, are made to 
fall in on the vertical drums by which they are turned in the machines^ 
by fixing on them the " warls," or whirls, of the new spindles at 
elevations different from those of the primary row, so that the bands 
may move in separate horizontal planes, in such a manner as to avoid 
all contact and interference with each other. 



These improvements of Mr. Hirst's are of that simple species, the 
advantage of which is so venr apparent, as to create some degree of 
surprise, that they have not been before adopted. They appear to us 
to be particularly beneficial, in such places where rents of buildings 
are high, as they cause the new machines to do twice the quantity of 
work, without occupying any more space than the old machines; and^ 
moreover, have the farwer advantage of requiring no additional ex- 
pense in mill machinery, framing, or the wheel work of the separate 
machines, than is necessary for the original machines, which only 
performed half the work. 

It seems probable, that the principle adopted on this occasion may 
be farther extended, by usin^ three or more rows of spindles, in such 
machines, in place of the onginal sinsle row; the only limits to this 
plan appearing to be the number of threads, that can be made to lie 
on the nuted rollers, without becoming entangled by their projecting 
fibres. It is true that even these limits seem capable of being en- 
larged, by haying a second row of fluted rollers; but we doubt very 
much whether the difficulty of piecing the broken threads, and tlie 
other embarrassments, which the crowded state of the work, caused 
by this latter arrangement, might occasion, would not more than 
counterbalance any benefit, that might be obtained by its adoption. 

[lb. 

The Marqxds of Worcester^ and the * century op inventions.' 

It has been suggested to us, that a republication of the Marquis of 
Worcester's Century of Inventions, would be generally acceptable. 
With a view to comply with this suggestion, we applied for the copy 
of the work in the Philadelphia Library, and were gratified by find- 
ing one of the first impressions of the book, published in the year 1663. 

The first edition of the " Century," is very rare, and it may well 
be so, if the account given by Desaguliers be correct. He states that 
captain Savary, to conceal the fact of his having derived from this 
book, the information which led to the construction of his steam en- 
gine, purchased up all the copies he could find, and burned them. 

The circumstance which has given to this work its greatest cele- _ 
brity, is the generally acknowledged fact, that it contains, in article 68, 
the first account of the application of steam, to the raising of water in 
large quantity, and to a considerable heisht. Some, it is true, have 
attempted to deprive the author of this honour, and have cited the 
contrivances of De Cans, Branca, and some others; these, however, 
were but ingenious toys, and will scarcely be admitted to interfere 
with the claims of the marquis of Worcester. 

Vol. III.— No. 5.— Mat, 1827. 40 
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Some of tiie projects, mentioned in the '* Century," are altogether 
absurd, being contrary to the established laws of nature; it must be 
recollected, however, thj^t the work before us, was not designed to 
satisfy inquiry, but to excite surprise, and tluit the whole is there- 
fore written in a style of mystery and enigma: several of the propo- 
sitions which were formerly deemed impracticable, no longer stand 
in this predicament, as they have been carried into effect, in a way 
which fully justifies the account given by the marquis, and in the 
whole number, there are but few which a competent judge would 
pronounce to be impossible. 

The editor of the London Mechanics' Magazine, compared a good 
printed copy of the *' Century" witii a MS. in the hand writing of 
the marquis himself, which is preserved in the British museum; and 
has, in hid Republication of it, given the variations in this MS. in the 
foot notes. They are in gex^eral immaterial; in one instance, how- 
ever, the MS. has substituted quite a different invention, for that in 
the printed copy: this is in No. 88. 

Tne following account of the marquis, together with the variations 
above noticed, we copy from the Mechanics' Magazine; and shall add, 
from the same source, a very interesting article, intended to prove 
that the marquis actually constructed and applied the steam engine 
to practical purposes. Editor. 

The author of this singular production, of whom our readers may 
iiot be displeased to know, previously, some particulars, was one of 
the most remarkable political characters of his. age. He was ^^the 
famous earl of Glamorgan, so created by Charles the First while 
heir-apparent to the marquis of Worcester. He was a bigoted Catho- 
lic, but in limes when that was no disrecommendation, and when it 
grew a merit. Being of a nature extremely enterprising, and a warm 
loyalist, he was despatched into Ireland by the king. Here history 
ms its finger, at least is interrupted by controversy. The censurers 
of kinff Charles chaise that prince with sending this lord to n^otiate 
witk the Irish rebel Catholics, and to bring over a great body ^ them 
for the king's service.- The devotees of Charles would disculpate 
him, and accuse the lord Glamorgan of forging powers from tlie King 
for that purpose. The fact stands thus: the treaty was discovered, 
the earl vtras imprisoned by the king's servants in Ireland, and was 
dismissed by them, unpunished, before the king's pleasure was known. 
The parliament complained; the king disavowed the earl, yet renew- 
ed his confidence in him; nor did the earl ever seem to resent the 
king's disavowal, which, with much good natui^, he imputed to the 
necessities of his majesty's affwrs."* 

The king, « with all his affection for the earl, in one or two letters 
to others, mentions his want of judgment. Perhaps his majesty was 
glad to trust to his indiscretion. Witli that his lordship seems [to 
have been] greatly furniriied. We find him taking oaths upon oaths 
to the pope's nuncio, with promises of unlimited obedience both to 

• Walpole's Royal and Noble Authors. 
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his holiness and to his delegate, and begging five hundred pounds of 
the Irish clergy, to enable him to embark and fetch fifty thousand 
pounds — like an alchemist, who demands a trifle of money, for the 
secret of making gold. In another letter he promises two hundred 
thousand crowns, ten thousand arms for foot, two thousand cases of 
pistols, eight hundred barrels of powder, and thirty or forty well 
provided ships^! when he had not a groat in his purse, or as much 
gunpowder as would scare a corbie I It is certain that he and his 
father wasted an immense sum in the king's cause; of all which merits 
and zeal his majesty was so sensible, that he gave the earl the most 
extraordinary patent, perhaps, that ever was granted; the chief powers 
of which were to make him generalissimo of three armies, and admiral, 
with nomination of his officers, to enable him to raise money by sell- 
ing his majesty ?s woods, wanlships, customs and prerogatives, and 
to create, by blank patents, to be filled up at Glamoi^n's pleasure, 
from the rank of baronet to that of marquis. If any thing could jus- 
tify the delegation of such authority, besides his majesty having lost 
all authority when he conferred it, it was the promise with which the 
king concluded, of bestowing the princess Elizabeth on Glamorgan's 
son. It was time to adopt into his family, when he had into his sove- 
reignty. This patent, the marquis, after the restoration, gave up to 
the house of peers. He did not long survive that era, dying m l66r."* 

The marquis's Century of Inventions, which we are now to lay 
before our readers, was first printed in 12mo., in 1683.t Walpole is 
pleased to designate it as an " amazing piece of folly;" but later and 
better informed writers have been led to think differently of it. 
Granger remarks—** That a practical mathematician, who has quick- 
ness to seize a hint and sagacity to apply it, might avail himself greatly 
of these scantlings, though little more than a bare catalogue." And 
the same writer was informed by the late reverend and ingenious 
mechanic, Mr. Gainsborough, of Henley, brother to the celebrated 
painter, that the marquis's work was far from being such a collection 
of whims and chimeras as it has been supposed to be, and that, on 
the contrary, '* he highly esteemed the author as one of the greatest 
mechanical geniuses that ever appeared in- the world." It is quite 
certain, too, that since his time several of his "inventions" or sug- 
gestions have been reduced to practice; and hence the whole have 
become entitled to be treated with more respect. Professor Robison 
goes so far even as to affirm, that the steam-engine, the greatest dis- 
covery of modern times, ** was, beyond all doubt, invented by the 
marquis;" and though later researches have shown that this is some- 
what unmerited praise, it is evident that he entertained views of the 
applicability of steam as a moving power, such as no other individual 
of the age in which he lived had the sagacity to embrace. 

The " book" which he promises, at the conclusion of the century, 
to leave to posterity, showing *' the means to put in execution and 
visible trial, all, and every of these inventions, with the shape and 

• Walpole. 

f This is a mistake, the copy befcrc us is in 21nio., a»d dated in 1663. 

[Editor Franklin Journals 
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form of all things belonging to them,-— printed by brass plates," he 
did not live to execute. 



A CENTURY OF THB NAMES AND SCANTLINGS OF SUCH INVENTIONS 
AS AT PRESENT I CAN CALL TO MIND TO HAVE TB^ED AND PER- 
FECTED, WHICH (MT former NOTES BEING LOSt) I HAVE, AT 
THE INSTANCE OP A POWERFUL FRIEND, ENDEAVOURED NOW, IN 
THE TEAR 1655, TO SET THESE DOWN IN SUCH A WAY AS MAY SUF- 
FICIENTLY INSTRUCT ME TO PUT ANY OF THEM IN PRACTICE. 

** Artla^ et Naturae proles.'* 

LONDON, printed by /. GrUmandj in the year 1663. 

To the King* 8 MoH ExcdknJt Majesty. 

Sir — " Scire meum nihil esty nisi me scire hoc sciat after," saith 
the ])oet, and I must justly, in order to your maiesty, whose satisfac- 
tion is my happiness, and whom to serve is my only aim, placing there- 
in my summum bonum in this world: be, tnerefore, pleased to cast 
your gracious eye over this summary collection, and then to pick and 
choose. I confess I made it but for the superficial satisfaction of a 
friend's curiosity, according as it is set down; and if it might now 
serve to give aim to your majesty how to make use of my poor en- 
deavours, it would crown my thoughts, who am neither covetous nor 
ambitious but of deserving your majesty's favour, upon my own cost 
and charges; yet, according to the old English proverb. It is a poor 
dog not worth whistling after. Let but your majesty approve, and 
I will effectually perform to the height of my undertaking: vouch- 
safe but to command, and with my lite and fortune I shall cheertuUy 
obey, and, maugre envy, ignorance, and malice, ever appear your 
majesty's passionately devoted, or, otherwise, disinterested subject 
and servant, Worcester. 



To the riglU honourable the lords spiritual and temporalj and to the 
knights^ citizens^ and burgesses of. the honourable Iiouse of commons^ 
now assembled in parliament. 

My lords and gentlemen — Be not startled if I address to all, and 
every of you, tliis century of summary heads of wonderful things, 
even after the dedication of them to his most excellent majesty, since 
it is with his most gracious and paiticular consent, as well as indeed 
no ways derogating from my duty to liis sacred self, but rather in 
further order unto it, since your lordships, who arc liis great council, 
and you, gentlemen, his whole kingdom's representatives (most wor- 
thily welcome unto him,) may fitly receive into your wise and se- 
rious considerations what doth or may publicly concern both his ma- 
jesty and his tenderly beloved people. 

Pardon me if I say (my lords and gentlemeta) that it is jointly 
your parts to digest, to his hand, these ensuing particulars, fitting 
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them to his palate, and ordering how to reduce them into practice in 
a way useful and beneficial bom to his majesty and his kingdom. 

Neither do I esteem it less proper for me to present them to you, 
in order to his majesty's service, than it is^to give into the hands of 
a faithful and provident steward whatsoever dainties and provisions 
are intended for the master's diet; the knowing and faithful steward 
being best able to make tise thereof to his master's contentment and 
greatest profit, keeping for the morrow whatever should be overplus 
or needless for the present day, or, at least, to save something else 
in lieu thereof. In a word, (my lords and gentlemen,) 1 humbly con- 
ceive this simile not improper, since you are his majesty's provident 
stewards, into whose hands I commit myself with all properties fit to 
obey you, that is to say, with a heart harbouring no ambition, but an 
enmess aim to serve my king and countr;jr; and if my endeavours 
prove effectual, (as I am confident they will,) his majesty shall not 
only become lich, but his people likewise as treasurei*s unto him; and 
his peerless majesty, our king, shall become both beloved at home 
and feared abroad, deeming me riches of a king to consist in the 
plenty enjoyed by his people. 

And the way to render him to be feared abroad is, to content his 
eople at home, who then, with heart and hand? are ready to assist 
im; and whatsoever God blesseth me with to contribute towards the 
, increase of his revenues in any considerable way, I desire it may be 
employed to the use of his people; that is, for the taking off such 
taxes or burthens from them as they chiefly groan under, and by a 
temporary necessity only imposed upon them, which, being thus sup- 
plied, will certainly best content the king and satisfy his people, 
which, I dare say, is the continual tend of all your indefatigable })ams, 
and the perfect demonstrations of ^our zeal to his majesty, and an 
evidence that the kingdom's trust is justly and deservedly reposed 
in you. And if ever parliament acquitted themselves thereof, it is 
this of yours, composed of- most deserving and qualified persons—^ 
qualified, I say, with your affection to your prince, and with a ten- 
derness to his people; with a bountiful heart towards him, yet a fru- 
gality in their behalf. 

Go on, therefore, cheerfully (my lords and gentlemen,) and not 
only our gracious king, but the King of kings, will reward you; the 
prayers of the people will attend you; ana his majesty will, with 
thankful arms, embrace you. A^d be pleased to make use of me and 
my endeavours to enrich them, not myself. Such being my only re- 
quest unto you, spare me not in what your wisdom sn^I fine! me 
useful, who do esteem myself^ not only by the act of the water-com- 
manding engine (which so cheerfully you have past,) sufficiently re- 
warded, but likewise witli courage enabled to do ten times more 
for the future; and my debts being paid, and a competency to live 
according to my birth and quality settled, the rest shall I dedicate to 
the service of our king and country by your disposals; and esteem 
me not the more, or, rather, any more, by what is past, but what is 
to come; professing really, from my heart, that my intentions are to 
outgo the six or scvc^ hundred thousand pounds already sacrificed, if 
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countenanced and encouraged b^ you,ingenuouslj confessing that the 
melancholy which hath lately seized upon me (the cause whereof none 
of you but may easily guess) hath, I dare say, retarded more advan- 
tages to the public service than modesty will permit me to utter; and 
now, revived by your promising favours, I shall infallibly be enabled 
thereunto in the experiments extant and comprised under these heads, 
practicable with my directions by the unparallelled workman, both 
for trust and skill, Caspar Kaltoff^s hand, who hath been these five and 
thirty years as in a school, under me employed, and still at my dis- 
posal, m a place by my great expenses made fit for public service, 
yet lately like to be taken from me, and consequently from the ser- 
vice of king and kingdom, without the least regard of about ten thou- 
sa,nd pounds expended by me, and through my zeal, to the common 
good; my zeal, I say, a field large enough for you (my lords and gen- 
tlemen} to work upon. 

The treasures buried under tliese heads, both for war, peace and 
pleasure, being inexhaustible, I beseech you pardon me if I say so. 
it seems a vanity, but it comprehends a truth, since no good spring 
but becomes the more plentiful by how much more it is drawn, and 
the spinner to weave his web is never stinted but further in forced. 

The more then that you shall be pleased to make use of my inven- 
tions, the more inventive shall you ever find me; one invention be- 
getting still another, and more and more improving my ability to 
serve my king and youj and as to my heartiness therein, there needs 
no addition, nor to my readiness a spur. And therefore (my lords 
and gentlemen) be pleased to begin, and desist not from command- 
ing me till I flag in my obedience and endeavours to serve my king 
and country: 

For certainly you'll find me breathless first t'expire. 
Before my hands grow weary, or my legs do tire. 

Yet, abstracting from any interest of my own, but as a fellow- 
subject and compatriot, will I ever labour in the vineyard, most 
heartily and readily obeying the least summons from you, by putting 
faithfully in execution, what your judgments shall think fit to pitch 
upon, amongst this century of experiences, perhaps dearly purchased 
by me, biit now frankly, and gratis^ offered to you. Since my heart 
(methinks) cannot be satisfied in serving my king and country, if it 
should cost them any thing, as I confess, when i had the honour to 
be near so obliging a master, as hi^ late majesty, of happy memoij, 
who never refused me his ear to any reasonable motion; and as for 
unreasonable ones, or such as were not fitting for him to grant, I 
would ratiier to have died a tiiousand deaths, than ever to have made 
any one unto him. 

Yet, whatever I was so happy as to obtain for any deserving per- 
son, my pains, breath, and interest, employed therein, satisfied me 
not, unless 1 likewise satisfied the fees; but that was in my golden 
age. And even now, though my ability and means are shortened, 
(the world knows why,) my heart remains still the same; and be you 
pleased, my lords and gentlemen, to rest most assured, that the very 
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complacency tliat I shall take in the executing your commands, shall 
be unto me a sufficient and an abundantly satisfactory reward. 

Vouchsafe, therefore, to dispose freely of me, and whatever lieth in 
my power to perform — first, in order tonis majesty's service; second- 
ly, for the good and advantage of the kingdom; thirdly, to all your 
satisfactions, for particular profit and pleasure to your individual 
selves: professing that, in all and each of the three respects, 1 will 
ever demean myself as it best becomes, my lords and gentlemen, 
your most passionately bent fellow-subject in his majesty's service, 
compatriot for the public good and advantage, and a most humble 
servant to all and every of you, Worcester. 

A Century of the names and scantlings of Inventions by me already 

practised, 

1. Several sorts of seals, some showing by screws, others by gages 
fastening or unfastening all the marks at once, others by additional 
points and imaginary places, proportionable to ordinary escutcheons 
and seals at arms, each way palpably and punctually setting down 
(yet private from all others, but the owner, and by his assent,) the 
day of the month, the day of the week, the month of the year, the 
year of our Lord, the names of the witnesses, and the individual 
place where any thihg was sealed, thougli in ten thousand several 
places, together with the very number of lines contained in a con- 
tract, whereby falsification may be discovered, and manifestly proved, 
being upon good grounds suspected. 

Upon any of these seals, a man may keep aci^ounts of receipts and 
disbursements, from one farthing to a hundred millions, punctually 
showing each pound, shilling, penny, or farthing. 

By t&ese seals, likewise, any letter, though written but in English, 
may be read and understood in eight several languages, and in Eng- 
lish itself to clean contrary and different sense, unknown to any but 
the correspondent, and not to be read or understood by him neither, 
if opened before it arrive unto him; so that neither threats, nor hopes 
of reward, can make him reveal the secret, the lettei* having been in- 
tercepted, and first opened by the enemy. 

£. How ten thousand persons may use these seals to all and every 
of the purposes aforesaid, and yet keep their secrets from any but 
whom they please. 

3. A cipher and character, so contrived, that one line, without re- 
turns and circumflexes, stands for each and every of the^twenty-four 
letters, and as ready to be made for the one letter as the other. 

4. This invention, refined, and so abbreviated, that a point only 
showeth distinctly and significantly any of the twenty-four letters, 
and these very points to be made with two pens; so that no time will 
be lost, but as one finger riseth, the other may make the following 
letter, never clogging the memory with several figures, for words and 
combinations of tetters, which, with ease, and void of confusion, are 
thus speedily and punctually, letter for letter, set down by naked, 
and not multiplied points. And nothing can be less than a point, the 
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mathematical definition of it, being cujus pars nvlla. And of a mo- 
tion, no swifter imaginable, than semiquavers, or releshes^ yet appli- 
cable to this manner of writing. 

5. A way, bj a circular motion, either along a rule, or ringwise, to 
vary any alphabet, even this of points, so that the self-same point, 
individually placed, without the least additional mark, or vanation 
of place, shall stand for all the twenty-four letters, and not for the 
same letter twice in ten sheets' writing; yet, as easily and certainly 
read and known, as if it stood but for one and the self-same letter, 
constantly signified. 

6. How, at a window, as far as eye can discover black from white, 
a man may hold discourse with his correspondent, without noise 
made, or notice taken; being, according to occasion given, and nieans 
afforded, exrenatay and no, need of provision beforehand; though 
mucji better if foreseen, and means prepared for it, and a premedi- 
tated course taken, by mutual consent of parties. 

7. A way, to do it oy night, as well as by day, though as dark as 
pitch is black. 

»• A way how to level and shoot cannon, by night, as well as by 
day, and as directly, without a platform, or measures taken by day, 
yet by a plain and infallible rule. 

9. An engine, portable in one's pocket, which may be earned and 
fastened on the inside of the greatest ship, tanqnam aliiid agenSj and, 
at any appointed minute, though a week after, either of day or night, 
it shall irrecoverably sink that ship. 

10. A way, from a mile off*, to dive, and fasten a like engine to 
any ship, so as it may punctually work the same effect, either for 
time or execution. 

11. How to prevent and safeguard any ship from such an attempt, 
by day or night. 

12. A way to make a ship not possible to he sunk, though shot a 
hundred times betwixt wind and water, by cannon, and should lose 
a whole plank; yet, in half an hour's time, should be made as fit to 
sail as before. 

13. How to make such false decks as, in a moment, should kill, 
and take prisoners, as many as should board the ship, without blow- 
ing the decks up, or destroying them, from being reducible; and, in 
a quarter of an hour's time, should recover their former shape, and 
to be made fit for any employment, without discovering the secret. 

14. How to bring a force, to weigh up an anchor, or to do any 
forcible exploit, in the narrowest or lowest room in any ship, where 
few hands shall do the work of many; and many hands applicable to 
the same force, some standing, others sitting, and, by virtue of their 
several helps, a great force augmented in little room, as effectual as 
if there were sufficient space to go about with an axletree, and work 
far from the centre. 

15. A way how to make a boat work itself against wind and tide, yea, 
both, without the help of man or beast; yet so ths^t the wind, or tide, 
thou^ directly opposite, shall force the ship, or boat, against itself, 
and m no point of the compass, but it shall be as eflfectual as if th<e 
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wind were in the poop, or the stream actually with the course it is 
to steer, according to which the oars shall row, and necessary mo- 
tions work and move, towards the desired port, or point of the com- 



16. How to make a sea-castle, or fortification, cannon-proof, and 
capable of containing a thousand raeni yet sailable at pleasure to de- 
fe^d a passage; or, in an hour's time, to divide itself into three ships, 
as fit and trimmed to sail sis before; and even whilst it is a fort, or 
castle, they shall be unanimously steered, atid effectually be driven, 
by an indifferent strong wind. 

17. How to make upon the Thames, a floating garden of pleasure, 
with trees, flowers, banqueting-houses, and founteins, stews for all 
kinds of fishes, a reserve for snow, to keep wine in, delicate bathing- 
places, and the like; with music, made with* mills, and all in the 
midst of the stream, where it is most rapid. 

18. An artificial fountain, to be turned, like an hour-glass, by a 
child, in the twinkling of an eye; it holding a great quantity of water, 
and of force sufficient to make snow, ice, and thunder ; with a chirp- 
ing and singing of birds, and showing of several shapes and effects, 
usual to fountains of pleasure. 

19. A little engine, within a coach, whereby a child may stop it, and 
secure all persons within it, and the coachman himself, though the 
horses be never so unruly in a full career ; a child being sufficiently 
capable to loosen them, m what posture soever they should have put 
themselves, turning never so snort, for a child can do it in the 
twinkling of an eye. 

20. How to bring up water, balancewise, so that as little weight, 
or force, as will turn a balance, will be only needful, more than the 
weight of the water within the buckets, which, counterjwised, emptyt 
themselves, ohe into the other, tlie uppermost yielding its water (how 
great a quantity soever it holds) at the self-same time the lowermost 
taketh it in, though it be a hundred fathom high. 

21. How to raise water constantly with two buckets only, day and 
night, without any other force than its own motion, using not so much 
as any force, wheel, or sucker, nor more pulleys than one, oh which 
the cord, or chain, rolleth, with a bucket fastened at each end. This, 
I confess, I have seen and learned of the great mathematician, Clau- 
dius,t his Studies at Rome, he having made a present thereof unto a 
cardinal; and I desire not to own any other men's inventions, but if 
I set down any, to nominate likewise the inventor. 

22. To make a river in a garden to ebb and flow constantly, though 
twenty feet over, with a child's force, in some private room, or place," 
out of sight, and a competent distance from it. 

23. To set a clock in|| a castle, the water filling the trenches about 
it; it shall show, by ebbing and flowing, the hours, minutes, and se^ 
conds, and all the comprehensible motions of the heavens, and coun- 
terlibration of the eartn, according to Copernicus. 

• " By," MS. copy. f " Counterpoised and empty." 

i « Clavius." I « As within." 

Vol. in.— No. 5j Mat, 1827. 41 
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^4« How to increase the strength of a spring to such a height, as 
to shoot bumbasses and bullets of a hundred pounds weight, a steeple 
height^ and a quarter of a mile off, and more, stone-bow wise; admi- 
rable for fire- works, and astonishing of besieged cities, when, without 
Warning given by noise* they find themselves so forcibly and danger- 
ously surprised* 

25« How to make a weight that cannot take up a hundred pounds, 
iktkd yet shall take up two hundred pounds, and at the self-same dis- 
tance from the centre; aind so, proportionably, to millions of pounds* 

26. To raise weight as well and as forcibly with the drawing back 
of the lever, as with the thrusting it forwards; and, by that means, 
to lose no time, in motion, or strength. This I saw in the arsenal at 
Venice* 

27. A way to move to and fro, huge weights, with a most incon- 
siderable strength, from place to place. For example, ten ton with 
ten pounds, and less; the said ten pounds not to fall lower than it 
tnakes the ten ton to advance, or retreat, upon a level. 

28. A bridge, portable in* a cart, with six horses, which, in a few 
hotirs^ time, may be placed over a river half a mile broad, whereon, 
with much expedition, may be transported horse, foot, and cannon. 

29* A portable fortification, able to contain five hundred fighting 
tnen; and yet, in six hours time, may be set up, and made cannon- 
|)roof, upon the side of a river, or pass, with cannon mounted upon 
it^ and as complete as a regular fortification, with half-moons and 
Counterscarps. 

30. A way, in one night's time, to raise a bulwark, twenty oi* 
thirty feet high, cannon-proof, and cannon mounted upon it, with 
men to overlook, command, and batter a town; for though it contain 
but four pieces, they shall be able to discharge two hundred bullets 
^ach hour. 

31. A way how, safely and speedily, to make an approach to a 
castle, or town wall, ana over the very ditch, at noon -day. 

82* How to compose a universal character, methodical, and easy 
to be written, jret intelligible in any language; so that, if an English* 
man write it in Engliwi, a Frenchman, Italian, Spaniard, Irish, 
Welch, being scholars, yea, Grecian, or Hebritian^ shall as perfectly 
understand it in their own tongue, as if they were perfect English, 
distinguishing the verbs from nouns, the numbers, tenses, and cases, 
M properly expressed in their own language as it was written in 
English. 

33. To write with a needle and thread, white, or any colour, upon 
white, or any other colour, so that one stitch shall significantly show 
any letter^ and as readily and as easily show the one letter as the 
other, and fit for any language* 

34. To write by a knotted silk string, so that every knot shall sig- 
nify any letter, with comma, full point, or interrogation, and as legi- 
ble as with pen and ink upon white paper* 

35. The like, by the fringe of gloves. 
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36. By stringinff of bracelets. - 

ST. By pink'd gloves. 

38. By holes in the bottom of a sieve. 

39. By a lattin, or plate lanthorn,* 

40. By the smell. 1 

41. By the taste. I 

42. By the touch. J 

By these three senses, as perfectly, distinctly, and unconfusedly, 
yea, as readily, as by the sight 

43. How to vary each of these, so that ten thousand may know 
them, and yet keep the understanding part from any but their, corr^* 
spondent. 

44. To make a kej of a chamber-door, which, to your sight, hath 
its wards and rosepipe but paper thick, and jet, at pleasure, in a 
minute of an hour, shall become a perfect pistol, capable to shoot 
through a breast-plate commonly of carabine-proof, with prime, poW' 
der, and fire-lock, undiscoverable in a stranger's hand, 

45. How to light a fire and candle, at what hour in the night one 
waketh, without rising, or putting one's hand out of the bed. And 
the same thing becomest a serviceable pistol, at pleasure; yet, by a 
stranger, hot knowing the secret, seemeth but a dexterous tinder* 
box. 

46. How to make an artificial bird, to fly which way, and as long, 
as one pleaseth, by or against the wind, sometimes chirping, other 
times hoverinff, still tending the way it is designed for, 

47. To make a ball of any metal, which, thrown into a pool or 
pail of water, shall presently rise from the bottom, and constantly 
show, by the superficies of the water, the hour of the day, or night, 
never rising more out of the water than Just to the minute it showeth 
of each quarter of the hour; and if by force kept under water, yet tha 
time is not lost, but recovered, as soon as it is permitted to rise to 
the superficies of the water. 

48. A screwed ascent, instead of stairs, with fit landing-places to 
the best chambers of each story, with back stairs within the newel of 
it, convenient for servants to pass up and down to the inward rQom9 
of them, unseen and private, 

49. A portable engine, in the way of a tobacco-tongs, whereby a 
man may get over a wall, or get up again, being come down, finding 
the coast proving insecure to him." 

50. A complete, light, portable ladder, which, taken out of one's 
pocket, may oe, by himself^ fi^stened a hundred feet high, to get wp 
by, from the ground, 

(l^ B£ COSTTirUED.) 

* « Candlestick Unthom.** + " To heV 
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Experiments on the Action of Wafer upon Gla$s^ witJi some Observa- 
tions on its slow Decomposition, By Mr, T. Griffiths, Chemical 
Assistant in the 'Laboratory of the Royal Institution. 

It is a commonly received notion, that glass is capable of resisting, 
to a very great extent, the attacks of active chemical solvents, and 
that its alkali can neither be readily separated, nor exhibited, in an 
insulated form, without regularly submitting it to powerful decora- 
posing agents. Speaking of glass, in common language, without any 
reference to the many soluble compounds so designated, it may be a 
new fact in chemistry, to prove that this singular substance possesses 
highly alkaline properties, which may easily be shown by the usual 
tests. 

Upon ^educing some thick flint-glass to a moderately fine powder 
in an earthenware mortar, for the purpose of analysis, a portion of it 
was placed on turmeric paper, witn a view of determining if it pos- 
sessed any sensible alkaline property; arid, upon being moistened 
with water, the yellow colour of the test-paper was instantly redden- 
ed, nearly as powerfully as if lime had been emj)loyed. This effect 
was considered as accidental, and as probably arising frofn some ad- 
ventitious alkaline matter, or soap, adhering to the vessels employed. 
Another experiment was made, with greater care, in an agate-mortar, 
but with the same, or even a more decided result, in consequence of 
the more minute division of the material. When pulverized on per- 
fectly clear, and polished surfaces of iron, steel, zinc, copper, silver 
and platinum, the effect took place, and apparently, with great fa- 
cility; but it was found that the presence ofsmall quantities of oxide 
of iron, greatly diminished it; in consequence, as was afterwards 
proved, of the particles of glass being by them defended from the 
contact of water. 

Sin ce there are some saline bodies, and metallic combinations, which 
give indications of alkali to turmeric paper, although perfectly neu- 
tral compounds, and as pure magnesia reddens this paper ^when 
moistened with water, although no solution can be shown to take, 
place, possibly this might be an effect of the kind, it scarcely appear- 
ing probable that any soluble matter should be abstracted from the 
powaered glass by the mere eilusioh of pure water. Litmus paper, 
therefore, reddened by an acid, and paper stained with the blue in- 
fusion of cabbage, were also employed as tests; the former had its 
blue colour restored, and the latter was rendered green. 

A portion of flint-glass, in fine powder, was boiled in water for 
some hours; upon being allowed to cool and subside, the clear por- 
tion was decanted and evaporated, and became strongly alkaline to 
the taste, and to other usual tests; a drop of its coticentrated solution, 
gradually evaporated on a glass-plate, on exposure to the atmosphere, 
m a short time became deliquescent* Tartaric acid produced an 
effervescence, and afterwards a precipitate in this solution; as like- 
wise did muriate of platinum* From these experiments, therefore, it 
may be fairly inferred, that the alkali removed from the glass, was 
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potash in an uncombined state, and thit the alkaline effect, obtained 
m the first instance, did not depend upon the presence of any alka- 
line salts, or combination, adhering to, or diffused throughout the 
glass. The remaining sediment from the above solution, after having 
been repeatedly washed in successive portions of water, became inert, 
as to its action on test papers, not affecting, their colours, in the 
slightest degree; but upon trituration its alkaline power was again 
developed; this property being evidently dependent upon the expo- 
sure of a new; or undecomposed surface. A slight application of 
heat to the water, was foyna greatly to facilitate this evolution of 
alkali. 

In order to determine the quantity of alkaline matter abstracted 
from a given weight of glass, by long and continued boiling, 100 
grains oi flint-glass, in fine powder, were boiled nearly every day for 
some weeks, in two or three successive portions of water; after this 
p-ocess, the insoluble residue \f as found aeficient in weight by nearly 
seven grains. This result, however, must hot be considered as ac- 
curate, but as a mere approximation: for on the one hand, small por- 
tions of glass might have oeen carried away in the supernatant liquor; 
and on the other, more alkali might have been abstracted by repeat- 
edly triturating during the process, which, under these circumstances, 
would be almost unlimited. 

To dome pure, dilute, muriatic acid, was added very fine flint-^ass 
in powder, till it was complej;ely neutralized, by its alkaline effect. 
Upon being allowed to suDside, (which, however, was not very rea- 
dily effected, minute particles remaining suspended for weeks to- 
f ether,) the clear portion afforded a crystalline salt on evaporation, 
aving the characters of muriate of potash. 

It may be remarked, that this solution, when perfectly clear^ con- 
tained no lead, on testing for it by sulphuretted hydrogen ; but upon 
^ agitating, or diffusing the fine powder of glass through water, holding 
*the gas m solution, it was immediately discoloured, or blackened. 

Flint-^lass, although chosen for the above experiments, is not the 
only vanety, possessing this remarkable property; cfown, and plate 
glass, white enamel, and, what is more remarkable, Newcastle, 
green bottle glass, and tube of the same material (in the composition 
of which there is, con^paratively, little alkali,) also Reaumur's porce- 
lain, made from the green bottle glass, possess the power of acting 
upon vegetable colours, as alkalies. 

These experiments, tending to prove that glass is a body of irre- 
gular composition, parting readily with its alkali by the action of 
water, it became a matter of some interest, to determine how far 
certain natural combinations of potash with siliceous matter, were 
equally active to the same tests, especially as in green bottle glass, 
wriich contains little alkali, it is thus rendered evident No analoi> 
gous effect could, however, be produced by powders of felspar, ba- 
salt, greenstone, granite, obsidian, pumice, and some others, even 
when boiled with water, a method which never failed to produce it 
rapidly witii glass, although cold water is perfectly sufficient. 
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Some interesting conclusions may be drawn from the abote expe- 
riments, which maj tend to explain some well known phenomena. 

In the first place, with regard to the glasses employed, in the 
laboratory, or tor domestic uses, it must be evident that water has 
the power of acting upon, and dissolving, the alkali at the surface, and 
leaving an insoluble portion, spread as a coating over the interior of 
the vessel, defending it from further. immediate action. 

Where, however, time can be allowed, the effect does not appear 
to be confined to mere surface. In collections of ancient glass, spe- 
cimens may be selected, exhibiting how extensively an analogous 
action has been going on during the period they have remained buried 
in the earth. These vitreous relics of antiquity are often covered to 
a considerable thickness, with opal pearly scales of beautiful appear- 
ance, consisting, almost wholly, of silica, whose alkali had been re- 
moved, probably, by the action of water.* 

A fragment of transparent ancient glass was examined with regard 
to its alkaline property, which it was found to enjoy in a high degree, 
being sensibly alkaline (when in powder,) to the tongue, and its hot 
solution acting upon the cuticle. It appeared to consist, almost 69-* 
tirely, of potash and silica; not the smallest trace of lead being dis- 
coverable in it; several other coloured specimens of ancient glass, 
upon examination, were, in every case, more highly alkaline than 
any modern glass containing lead, that has hitherto been examined. 

The specific gravity of common fiint-glass was taken, by way of 
comparison with the ancient fragments, above mentioned, the result 
of which is here given. Flint-glass, s. g., 3.^08. Ancient glass, 
2.375. It may here be remarked, that the latter acted powerfully 
upon the test-paper, by merely moistening it, without reduction to 
powder. It cannot be surprising, therefore, *that ancient glass, which 
may almost be called pure silicate of potash, should be occasionally 
found in states of such rapid decay, as the specimens in collections ^ 
often exhibit 

Another proof of the action of water, aided by other concomitant 
circumstances, in producing decomposition upon glass, is an account 
given in vol. i. p. 135, of the Quarterly Journal of Science, of some 
bottles of wine, found in a quantity of black mud at the bottom of 
an old well, full of burned wood, supposed, upon good authority, to 
be of anterior date to the fire of London, (1666,J 

The siliceous earth, iu this instance, separatea in films on the sur- 
face of the bottle, in consequence of the abstraction of alkaline mat- 
ter, probably by the action of water, aided perhaps, originally, by a 
certain degree of heat, and afterwards, by the long period of their 
continuance, in a situation favourable to the decomposing agency. 

In contact with amAioniacal, or decomposing animal matter, the 
disintegration of ^lass takes place more rapidly. Stable windows, 
and bottles kept m such situations, often present a very beautiful 
iridescent appeurance, in consequence of the siliceous matter being 

* The opal is a h ydrate of silica. May not its formation have taken, place bf 
a similar agency acting upon natural combinations? The removal of alkali from 
siliceous compound's may have left opal thus cons^uted* 
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d«velop,ed in thin plates on its surface, often amoHnting to a pearly^ 
and sometiipes almost metallic appearance; an effect which, it is be« 
lieved, has not been hitherto investigated. 

Solution of potash acts very rapidly upon glass, as the chemist* 
often, inconveniently, learns by the effect produced upon the bulb of 
a. thermometer employed to determine its boiling point, and which is 
always found corroded to a considerable extent after the experiment. 

It may also here be remarked, (although not perhaps immediately 
connected with the subject,) that from frequent observations of a 
person, in the habit of using solid carbonate of ammonia, the flint- 
glass bottles in which it has been for some time kept, are invariably 
rendered much more brittle, and pieces of glass fall out upon very 
slight motion of its contents. This fact is merely mentioned as cu- 
rious; and may, probably, be hereafter more fully examined* 

[Journal of the Boi/at Institution, 



ESSAYS ON BLEACHING. 
£y James Sennie^ A. M. Lecturer on Philosophy^ ^c. fyc. London* 

No. III.— CHEMICAL AGKNyS USED IN BLEACHING. 

Section lll^-^Ofthe Mineral Alkali. 

Soda is procured in a similar manner with potash, by incineration, 
and afterwards lixiviating; but from vegetables of a very different 
habitat Potash is manufactured chiefly from trees; while soda, when 
it is procured from vegetables, is made exclusively from marine 
plants. Sometimes it is found native, as in Russia, and in Egypt, 
vi^here it is called natron. But, however much it may differ from pot- 
ash, in its appearance, and in the plants whence it is obtained, when 
used as an agent in bleaching, there is little difler^nce in its effects, 
provided that the strength oi the ley, and other circumstances, ^hall 
be equal. Hitherto, the exorbitant price of this commodity has ex- 
eluded it from being used in the bleach-field; but as more economical 
modes are now contrived, and as it is made of great purity, there is 
little doubt that it will now soon be introduced, particularly as it is 
admirably calculated for the finishing process of the finer fabrics of 
muslin. Ramsay, from whom I take these remarks, adds, that six 
ounces- of pure carbonate of soda, witb ten ounces of soap, produce 
detei^ent effects equal to a pound and a half of soap used alone. The 
oxymuriate of soda, as will afterwards be detailed, is sometimes used 
in calico bleaching, and must require this alkali in a crude state, for 
its manufacture. 

Barilla is obtained chiefly on the shores of the Mediterranean, 
from the salsola kali, the salicornia, and the chaenopodia of Linnaeus, 
which are dried to the same degree as hay, and burned in pits, like 
those used with us for kelp, which reduces them to a grayish-blue 
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mass, containing more or less mineral alkali. When broken^ it pre- 
sents a blackish fracture. It usually tontains from 20 to 24 per cent, 
of pure alkali; but the superior sort of it, called sweet barilla, some- 
times contains SS per cent. The contaminating substances, are char- 
coal, and sulphate, or muriate, of soda.* 

This alkali is also manufactured in Britain from marine plants* 
ohieily fuci, which grow on our shores. It is called kelp, and is much 
inferior to the barifla imported from Alicant and Carthagena, con- 
taining only from three to eight per cent of pure alkali. Its inferi- 
ority has been ascribed, and apparently with much justice, to the 
rude and careless manner in wnich it is commonly manufactured. 
(See Jamieson's M. of the S. Isles, vd. II. 44.) Sulphur commonly 
exists in a considerable proportion in kelp. Mr. Kirwan found this 
proportion as high as four grains in the ounce, m the best Cunnama- 
ra kelp, and that of Strangford seemed equally sulphurous. (Trans. 
R. I. Acad. III. 23-4.) 

Before stating the mode of analyzing barilla and kelp, it may not 
be improper to mention a pi^judice, which commonly influences 
bleachers in purchasing those commodities, and which is founded on « 
a mistaken view of their chemical properties. When a parcel of 
those crude alkalies has lain in the storehouses for any considerable 
length of time, the action of the air causes the larger pieces to break 
down, and to assume a very different appearance from those recently 
imported. When the ignorant bleacher sees this, he sets a very infe- 
rior value on the goods, and frequently refuses to have them at any 
price. Now, chemistry teaches us, that the fixed alkalies are impe- 
rishable, and cannot be injured by keeping, except they be dissolved 
by moisture, or washed away by rain. The only circumstance which 
could depreciate alkalies, in the state just described, is their absorp- 
tion of carbonic acid and water, whose proportions can be easily as- 
certained, and the consequent depreciation of value deducted. Nay, 
these alkalies are rather improved, for the purposes of bleaching, by 
aee; for, by the absorption of carbonic acid, the alkaline sulphuret 
wliich they may have contained, is decomposed, and the sulphur 
separated; whence a much purer ley ean be obtained, than from barilla 
OF kelp, recently procured* 

I am of opinion, that this mistaken notion, concerning alkalies, 
may have arisen from a remark made by Dr. Home. (Exper. p. 158.) 
" These ashes," he says, " ought to be close shut up in casks; for, if 
exposed to the open air, though in a room, the alternate moisture, and 
drought, must fix their most useful parts. They become less pungent 
by keeping, and that on the outside, while their pungency remains 

• Some very peculiar doctrines are stated by Mr. Ps^rkes, respecting oarilla. 
He says, that all marine plants, except those cultivated for barilla, yield potash, 
and not soda, by incineration. He was led into this opinion, by obtaining great 
quantities of muriate of potash from kelp, to the extent even of many hundred 
weights per ton. He ima^nes, that the soda, of kelp, is not derived from the 
burnt weediB, but from the operation of the potash on the sea salt, producing a 
decomposition, forming carbonate of soda, and muriate of potash. 

Chem.Cateekp:i58. 
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internalljl'* And again, (p. 47,) "Muscovy ashes turn weaker 
everj day, till at last they become quite eft'ete.'' This is obviously 
from the absorption of carbonic acid; and he does not seem to have 
known, that this could speedily be extracted by quick lime, 

I would earnestly advise the bleacher, in nocase to trust to tables 
for ascertaining the qualities of the alkalies he is about to purchase. 
Suqh have been given b^ Kirwan, and Descroizilles, senior; but they 
are calculated only to mislead; for every parcel of the crude articles 
of commerce, differs in its proportions of real alkali, even supposing 
it to come from the same manufactory. He must ascertain for him- 
self the purity of every parcel, if he wishes to profit by hi^ business. 
Barilla and kelp may be examined in tjie same manner which has 
been already directed for trying potash, or by the method which I 
shall here lay down, and for which I am indebted to Mr. Parkes. 

When 'any parcel of kelp, or barilla, is to be analyzed, as fair ati 
average sample as possible is to be selected, by breaking small chips 
from several large pieces, and mixing those with a fair proportion of 



I tair pr 
ple^ thu 



the small, which may belong to the lot Let a sample^ thus selected, 
be pulverized in an iron mortar, that the whole may be equally mix- 
ed ; about an ounce of this is to be ground to an impalpable powder, 
to facilitate the disengaging of the pure alkali. Take of this powder, 
100 grs., and pour upon itstwo ounces of pure water; stir it occasion* 
ally for a few hours, with a glass rod; allow the insoluble matters to 
subside; pour the supernatant liquid on a paper filter; and add other 
two ounces of water to the residuum. The whole is then thrown on 
the filter, in order to secure any lime, or carbonate of lime, which 
may be present, and would occasion inaccuracy; upon which a little 
water is also poured, to wash out what remains in the residuum. 
Both the filtered solutions are then to be put into a. vessel, and re- 
duced, by boiling, to two or three ounces. Take two ounces of dilut- 
ed sulphuric acid, of the specific gravity of 1.100; weigh it accurately, 
together with the phial, and note down their weight in grains. Pour 
some of this acid, very gradually, into the solution, and stir it till it 
ceases to effervesce; when, if it turn red litmus paper blue« more 
acid, say a drachm, is to be cautiously added, and after stirring, it 
is to be again tried with the test paper. When the paper begins to be 
affected but slightly, the acid should only be added by a lew drops 
at a time. The complete satqration of tlie solution with acid, will be 
known from the efliervescence wholly ceasing; the separation of the 
sulphur held in solution; and from its not tinging the test paper. 
The alkali having thus been rendered neutral, the acid in the phial, 
which has not been used, is to be again accurately weighed, to as- 
certain how much it has required to saturate the alkali; whence it 
can easily be calculated, how much real alkali the sample contained, 
when it is known how much acid a pure alkali will take up. Mr. 
Parkes ascertained, that 100 grains of pure potash require 520 grains 
of sulphuric acid, of the specific gravity of 1. 100, to saturate it; and 
100 grains of pure soda require 812 of the acid. From this, it is evi- 
dent, that, before commencing the analysis, it will be necessary to 
learn whether the sample is potash, or soda, or a ini)(ture of both 
Vol. III^No; 5.— May, 1827. 42 
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The crystals of nitro-muriate of platina, dissolved in water, will fur- ' 
nish a test for this purpose; as, when it is dropped into any alkaline 
solution, it will precipitate potash, but will not affect the soda* 

Recovery of AlkaUfrom Waste Leyi. 

It is a very bad practice among bleachers, and it is atmoat univer- 
sal, to use, again and again, the alkaline lejrs, which must be loaded 
with impurity: they are often so much so^ indeed, as to approach to 
coagulation. They are led to this, from a notion of economy^ being 
unwilling to throw away any alkali which they can any wa^ employ. 
But it would often be more economical to purify the ley, before using 
it; and a method of doing this is also a desideratum for procuring 
fresh alkali from leys which can no longer be used. Several plans 
for this purpose have been suggested, but few have been successful, 
or, at least, economical. Des Charmes advises the residual ashes to 
be moistened with the ley, and burned in a common kitchen fire, in 
which wood is the usual fuel. He also recommends boiling the waste 
leys with quicklime, which is found to be one of the best ways of 
management, as the lime decomposes tlie impure vegetable matter 
floating in the leys, and renders them transparent and caustic, though 
not altogether so pure as fresh made ley. (See Art of Bleach, p. 558.1 
This is chiefly practicable, however, when the leys have been used 
for cottons; for the resinous extract of linens is not so easily acted on 
by the lime, without adding, along with the lime, as may easily be 
done, a small quantity of the fresh precipitated earth of alum. The 
mixture should be constantly agitated during the process, in order to 
eziK>se every particle of the resinous and extractive matter to the 
action of the lime. Des Charmes, in this, gives directions quite op- 
posite from those practised by the bleachers around Glasgow. They 
find that tlie lime acts better in a cold solution, than with the addi- 
tion of heat. (See Ramsay^s Treatise.) Another mode is by calcinin*' 
the waste leys in a reverbefatiDg furnace, or in the apparatus called 
the stone boiler, already described; and by these means, alkali can 
thus be obtained purer than that which is imported; which, in exten- 
sive bleach-works, that can aUbrd the expense of the apparatus, is of 
great consequence. The ley is first evaporated, till it becomes of the 
consistence of treacle, (see Des Charmes, p. 92,) when it is put into 
the furnace, or boiler, where, bein^ dried, it takes fire, and burns 
vividly. The mass is thus meltecT, and is found to consist of pure 
alkali; for all the resin and extractive matter are completely con- 
sumed; and the carbon, formerly taken up from the cloth, reduces 
the sulphate of potash to the state of a carbonate, and this carbon is 
again taken up by the quicklime, used to render it caustic; so that it 
is neariy in a state of purity. If boilers are used, their safety should 
be insured by the ingenious method recommended by Mr. Ramsay, 
of Glasgow. (See Ann. of Philos. 1. 258.) 

The home manufacture of alkalies, is but slightly connected with 
the direct subject of the sketch; yet, I cannot help remarking, that it 
ought to be carefully attended to. We are indebted to Spain, for an 
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annilal supply of several thousand tons of barilla, and to America and 
l^ussia, for incalculable quantities of pot and pearl ashes; while we 
possess considerable resources at home, which are either altogether 
neglected, or ignbrantlj and unskilfully managed. The French, with 
the most laudable spirit of industry and enterprise, take advantage 
of their wine leys, to prepare an ash (Cendre Gravel^es) from the 
leys of wine, which contains no less than 60 or 70 per cent, of pure 
alkali, (Des Charmes, p. 279.) We cannot, indeed, for want of mate- 
rial, produce this alkali; but let us turn to account the resources we 
gossess. Let endeavours be made to Improve the kelp manufacture^ 
y constructing proper furnaces for its combustion, and by preparing* 
the sea- weeds, whence it is to be made, according to welt ascertain- 
ed chemical principles. Let the furze, broom, and fern, which grow 
in such great abundance in some of our waste lands, be tamed into 
potash; or let such plants as best afford alkali, be cultivated express- 
ly for its manufacture. The tansey (Tancetum vulg. Lin.) is, accord- 
ing to Lord Dundonald, one of those; and as it erows in abundance 
in a wild state, on the banks of the Clyde, it is highly probable that 
its cultivation would be extremely easy. Potash may be procured 
from saltpetre, by heating it with charcoal, so as to decompose its 
acid, rln this way, we arc t6ld by Parkes, that one hundred weight 
of the nitre %ill produce half that quantity of pure potash. During 
our late disputes with America, a great quantit;^ of saltpetre was 
used for this very purposi^; and when the prkes will admit of it, con- 
siderable profit may in this way be gained. Potash may also be made 
from peat ashes* 



On the Tkeory and PracHee of Cider making. 
By a Corhespondent. 

Uxeter, Aug. 9, 1826. 

Sir— In making cider^ very much indeed depends on the manage- 
ment, as from the sam« fruit, cideri^ very different in colour, and in 
quality, may be produced: for instance, if the apples are ground down 
and submitted to the action of the press at once, then committed to 
the vat, and there fermented, the cider will be harsh, and nearly 
colourless: but, if apples from the same tree, and gathered at tlie 
same time^ are ground down in the latter part of the day^ and not 
committed to the press till the following^ day, the action of the air on 
the pulp will cause die cider to acquire a considerable degree of 
colour. 

JFbr making strong Ciders the process is as foU<ms>^h layer of 
wheat-straw is placed on the bottom of the press in a square form, 
and on tins' a layer of the pulp of about an inch in thickness; a second 
layer of straw is then placea on this, but in a contrary direction td 
the former, and so as to lie across it at right angles; and then an- 
other layer of the pulp, and so on alteirnately; layers of straw and 
]pulp are continued, until as much is put in as you propose to submit 
to the action of the press, at once. Thepress is now brought down . 
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oki it, until a few quarts of juice are expressed, and the sides of the 
mass (called the cheese,) are pared ivith a haj-knife, into a regular 
square. The press is then raised, the parings are laid on the top of 
the cheese, the juice which had been expressed is poured on its 
centre, that it may again pass, and thus become fine; the press is 
again brought down, and about one third of the cider forced out: it 
is then su&red to remain until the evening, when the press is raised 
and the cider carried to the vat; the cheese is now pared round, by 
first cutting off its angles, and making it octangular, and then dress- 
ing it round, by paring off thin slices, all which parings are afain 
placed on its top, and uie press again brou^t down, and more ofthe 
cider forced out; and this process is continued, until the cheese is 
very much reduced in diameter, care being taken so to pare it, that 
its centre continues directly under the centre of the screw of the 
press. By this process of paring, the kernels of the apples are cut 
by the knife, and this ^ves the peculiar flavour to the cider; and by 
thus continually reducing the diameter of the cheese, the power of 
the nress is continually increased, and this ensures the complete 
expulsion of all the juice. The juice is then transferred to the vat, 
which is a vessel of sufficient capacity to contain the product of one 
cheese, be it one or five hogsheads: after the liquor has been a little 
time in the vat, it will begin to sparkle, which will rapidly increase, 
until it arrives to an apparent ebullition, which at length subsides; 
and the cider thus fermented, is racked off into the vessels intended 
for its reception, where it soon completes its fermentation; care being 
taken every day, to keep it filled up, until such fermentation has 
ceased, when it is bunged down, and a small hole kept open a little 
time longjer, which is finally stopped by a peg. Cider thus prepared 
will be highly coloured, of gjood flavour, and very strong. 

For preparing sweety Imdous Cider:'^A9 much should be drawn 
from the cheese at once, as will, after depuration in the vat, nearly 
fill the vessel intended for its reception. This is to be placed in the 
vat, which must not be quite filled. Aa the whole of this process 
consists in checking the fermentation, care loust be taken to draw it 
off from the lees, uie very instant of its cooimencement, and this 
cannot be known by sight; as should we by any accident delay draw- 
ing it oft* from the lees, until the sparkling we before noticed, has 
made its appearance, it would then be too late, the lees having by 
that time again begun to incorporate with the liquor; and these Tees, 
containing the fermenting principle, the fermentation will proceed 
rapidly, and go on until it has ijuite destroyed the whole of the sac- 
charine matter, which it is the intention of this process to preserve. 
Resort must therefore be had to some other method of discovering 
symptoms of approaching fermentation; and this is found in the car- 
bonic acid gas, which allfermenting matters throw oft', from tlie very 
commencement of the process. After the liquor, therefore, has stood 
in the vat about sixteen hours, a small bit of candle is fixed on the 
end of a wire, which is turned up for that purpose; this candle being 
lighted, is let gently down from the edge of the vat, until it comes 
in: contact with the surface ofthe cider, and if it continues to b«m 
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clear^ it is tonsidered that it is not time to draw it off; it being de- 
sirable that it should remain in the vat, as long as is consistent with 
safety, that it may deposit as much of its feculence as possible. It 
is therefore tried with the candle, as before, every hour, until it is 
perceived that the candle on approaching the surface of the cider, 
Durns dim, which it will do, as soon as the carbonic acid gas begins 
to form, and will often be extinguished by it. This gas being heavier 
than atmospheric air, always floats on the surface of the cider.. Im- 
mediately this si^ is discovered, which generally happens after thel 
cider has stood m the vat from sixteen to twenty-tour hours, the 
cider is carefully drawn oil^ so as not to disturb the lees, and trans- 
ferred into a hogshead, which must not be quite filled; in about a 
week after this, the above experiment with the candle must be re- 
peated, by introducing it into the bun^-hole of the hogshead, and this 
should be attended to every five or six hours, until the symptom of 
approaching fermentation is again discovered, when the cider is t& 
be again drawn, or as it is called, racked off, into another hogshead, 
where it, in general, remains without further racking, until a year has 
passed over it; although some sorts of cider will require another 
racking after about three weeks from the last, but this generally hap- 
pens where the former operations were a little neglected. 

Ciders thus mani^d, retain all their sweetness, and are, many of 
them, superior to most of the white wines. 

I remain, sir. 
Your most obedient servant. 

EXONIEKSIS. 

To T. Gill, E$q. 

^Techmeal Repository. 



Enquiries^ and Observations^ on the Comparative Power of Steam 

Engines. 

TO THE EDITOR OF THE LONDON MECHANICS' MAGAZINE. 

Sir — As a great deal has been said from time to time, respecting 
the most accurate mode of calculating the horse power of a steam 
engine, Ibeg to make the following statements for the information of 
your intelligent readers. 

Boulton and Watt, Mr. Maudsley, and Mr. Fawcet of Liverpool, 
have each lately finished, and set to work, in three steam vessels of 
similar tonnage, three pairs of 70 horse power engines. The two 
70s, furnished by Boulton and Watt, are ot the following dimensions. 

In. 

Diameter of each cylinder 44i 

Length of the stroke 54 
Those by Maudsley are. 

Diameter of each cylinder 4T 

Length ef the stroke ,54 
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By Mr. FawcBt of Liverpool arc. 

Diameter of each cylinder 46$ 

Length of the stroke 51 

Query. Which of these are the most correct in their proportions. 

A Subscriber. 



Comparative Proportions of Steam Engines, 

Sir — ^Your correspondent who has stated, as above, the diameters 
of the cylinders, ana lengths of stroke of three steam engines of 70 
horse power, lately made for steam vessels by Messrs. Boulton and 
Watt, Mr. Maudstey^ and Mr. Fawcet, has omitted to mention the 
number of strokes which the different engines are intended to make, 
per minute; this is an essential particular for any computation on the 
power which an engine can exert; for other circumstances being 
similar, the powers of steam-engines will be proportionate to the 
quantity of steam expended by them in a given time; so that a smaller 
cylinder, whose piston moves quicker than that of a larger one, may 
exert a greater power. 

The proportions originally established by Mr. Watt, for the cylin- 
ders of his engines of d liferent powers, are such as to allow 33.1 
cubic feet of steam per minute, to produce each horse power. 

For instance, his 40 horse engine had a cylinder 31^ inches dia- 
meter, and the piston made I7i double strokes per minute, of 7 feet 
each, so that it passed through 245 feet per minute. The area of a 
circle, 31 5 inches in diameter, is 779 square inches, or 5.41 square 
feet, which, multiplied by 245, gives 1325 cubic feet of steam ex- 
pended per minute, by the motion of the piston^ without making any 
allowance for the extra quantity expendecl by waste of condensation, 
or leakage. This is at the rate of 33.1 cubic feet per minute for each 
horse power. 

Again, his 20 horse engine had a cylinder 23| inches diameter, its 
piston made 211 strokes per minute, of 5 feet long; or it moved 215 
feet per minute; the expenditure of steam was 663 cubic feet per 
minute, or equal to 33.1 cubic feet per minute for each horse power. 

This allowance has been followed ever since by Messrs. Boulton 
and Watt in their large engines for manufactories, though they have, 
in many casea,j:£duced the lengths of the strokes, and enlarged the 
diameter of the cylinders; for instance, their modern 40 horse engine 
has a cylinder of 32^ inches diameter, and the piston makes 19 double 
strokes per minute, of six feet each, or it moves 228 feet per minute, 
which is an expenditure of 1304 cubic feet of steam per minute, or a 
little less than Mr. Watt's old engine, though the cylinder of the 
latter is smallest. 

Jf 33 cubic feet per minute is allowed for each horse power, then 
the elective pressure upon each square inch of the piston, will be 
6.944 pounds per square inch, without any deduction for friction or 
imperfect exhj^ustion. The f(»llowing rule is adapted to tJiis pro- 
portion. 
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To find the power of a steam engine^ on Mr. Wati^s principhj in horse 

power^* 

Rule. — Multiply the square of the diameter of the cylinder in 
inches, by the motion of the piston in feet per minute, and divide the 
product by 6050; the quotient is the power of the engine in horse 
power, t 

Example. — Cylinder £31 inches diameter, squared ^ 564 circular 
inches area, x 215 feet motion per minute, = 121,260 cylindrical 
inch feet, of steam expended per minute, *:- 6050 » 20 horee power. 

The calculation may be conveniently performed by the two lines 
marked C and D upon a sliding rule, when the slider is set in the 
following manner:— 

Sliding Rule. S ^ feet per min. Horn power of Eng. 

» In 240* Diam. of cyUn. inch. 

The above may be depended upon as an authentic rule for Mr. 
tVatt's engines on shore. It should be observed, th^t a properly con- 
structed engine, with a sufficient boiler, is capable of exerting full 
half as much more as its nominal power; so that a 40 hors^ engine, 
with a suitable increase of fuel, is able to do the work of 60 horse 
power, or a ^0 horse engine can exert, 30 horse power. In this re- 
spect, the old engines, such as were constructed by Mr. Watt him- 
self, are greatly preferable to their descendants of the present day, 
which in performmg their evolutions with a more quiet motion, have 
lost much of the activity of their noisy progenitors. 

In steam-vessels, it would be useless to load the vessel with any 
more v/eight than is absolutely necessary, and hence it is the uni- 
versal practice to urse the engines on board such vessels, to their 
very utmost power, the throttle valve being always kept fully open, 
when the vessel is under weigh; and as such engines have an unlimit- 
ed command of cold water for condensation, they may be considered 
as always exerting half as much more power as they are rated at, or 
that two 40 horse engines, always exert 120 horse powers two fifties, 
150 horse powers two sixties, 1§0 horse powers and two seventies, 
210 horse power. The best steam-boat engines, exceed even this 
proportion, considerably. 

If your correspondent can state with certainty, the number of 
strokes each of the seventy horse engines is intended to make, the 
diameters of their paddle-wheels, the length and breadth of those 
paddles, their number, how much they dip into the water, and the 
dimensions and draft of water of the vessels, their names, tiie ser- 

* Ahorse power is that exertion of moving force which, besides overcoming 
all friction, will raise 33,000 pounds weight one foot hig'h per minute; or any 
smaller weight a proportipnably greater height in the same time. 

f The divisor, 60^6, is the number of cylindrical inch feet (1. e. small €ylin<' 
ders one inch diameter, and one foot long) that are contained in 33 cubic feet; 
for a square foot contains 183.346 circular inches X 33 — 6050.42. 

t The number 246, which is used as a guage point on the line D of the slid^ 
ing rule, it the square root of nearly ten times 6050 or 60,516; or the number 
77.78 which is the square root of 6050, may be used for the guage points, and 
will give the same result as 246. 
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▼ices they are employed in, the speed ivith which they move through 
still water, and any other particulars, it wonld be very useful and 
interesting to many of your readers. 

I am, &c. X. 

P. S. I have been told that Mr. Maudsley's cylinders are46| 
inches, but your correspondent says 47. 



On the rdoHve proportions of the various parts of the BmUon and 
Watt* Sy or low pressure^ Steam Engine $ the fud required far work- 
^g engines qf different powers^ and the effea produeedf in Pumping 
Water, or Grinding Wheat. 

Wb have been furnished with a cony of a table containing the very 
important results of the experience of Boulton and Watt, m propor- 
tioning the most essential parts of their steam engines, tc^ether with 
some other particulars, a knowledge of which ought to be possessed, 
not only by the manufacturer of Siose machines, but also by every 
enipneer. This table has never before appeared in print, but manu- 
script copies of it are possessed by the' principal engineers of Great 
Britain, n:om one of whom it was procured^ by an American en* 
gtneer, who has recently visited that country. 

The preceding article on the comparative proportions of steam 
ei^ues, which we have extracted from a late number of the London 
Idechanics' Magazine, is, manifestly, written by a person ivell ac- 
quunted with the subject upon which he treats, and will, in several 
respects, be a useful introduction to this table, which we have sub- 
joined. 

In these tables, the calculations, it will be seen, are made for steam 
of two pounds to the square inch, and when the pressure is greater, 
the calculations must, of course, be so modified as to suit this varia- 
tion. For the sake of the general reader, it may be well to observe, 
that by two pounds to the square inch, is intended two pounds above 
the ordinary pressure of the atmosphere, making, of course, about 
irlbs. on every square inch of the surface of the piston. If the pres- 
sure exceed four pounds upon the square inch, it is no longer a true 
low pressure engine; and, in this country there are very few of this 
kind. Those denominated low pressure, and used on boaid our steam 
boats, work, ordinarily, under a pressure of from 7 to 141b. upon the 
inch, and, as the boilers are made strong in proportion, and varied in 
dieir form^ so as to sustain this pressure, they are, under proper man- 
agement, equally safe with those of lower pressure. 

The table supposes the working pressure upon every square inch 
of the piston, to be equal to ten pounds; but in the low pressure en- 
gine, it would be accounted a ^ood average to equal one half of the 
elastic power of the steam, which at 17lb. to the inch, would amount 
to 8|lb.; one half the power bein^ expended in overcoming friction 
and iiiertion, and in unavoidable imperfections in workmanship. 

£DiTon. 
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Boulton 4r WaWs calculation of Steam Engines, 

(Steam two pounds to the square inch.) 









CYLINDER. 






No. of 
Honet 
Power. 












Inche» 
Diameter. 


Inehei area. 


Inches Conleati. 


, ST] 

Ldigm. 


ROKES. . 
No. per minute. 


1 


6 


28.274 


508.932 


1.6 


60. 


2 


9 


63.617 


1526.808 


2. 


50. 


4 


12 


113.1 


3393. 


2.6 


40. 


6 


14 


153.94 


5541.84 


3. 


33.3 


8 


16 


201,062 


8444.52 


3.6 


28.571 


10 


17.5 


240.53 


11545.44 


4. 


25. 


12 


18.75 


275.117 


13205.616 


4. 


25. 


14 


20.2 


320.474 


17305.596 


4.6 


22.2 


16 


21.5 


363.65 


19604.7 


4.6 


22.2 


18 


22.8 


408.28 


24498. 


5. 


20. 


20 


24. 


452.4 


27144. 


5. 


20. 


22 


25.2 


498.76 


29925.6 


5. 


20. 


24 


26.3 


543.41 


35865.06 


5.6 


18.18 


26 


27.3 


SQS.^S 


38633.1 


5.6 


18.18 


28 


28.4 


633.5 


45612. 


6. 


16.6 


30 


29.5 


683.5 


49212. 


6. 


16.6 


32 


30.3 


721.08 


51917.76 


6. 


16.6 


34 


31.2 


764.54 


59634.12 


6.6 


15.38 


36 


32.2 


814.34 


63518.52 


6.6 


15.38 


38 


33.1 


860.5 


72282. 


7. 


14.28 


40 


34. 


908. 


76272. 


7. 


14.28 


42 


34.75 


948.42 


79667.28 


7. 


14.28 


44 


35.6 


995.4 


91576.8 


7.6 


13.3 


46 


36.4 


1040.62 


95737.04 


7.6 


13.3 


48 


37.2 


1086.87 


104339.52 


8. 


12.5 


50 


38. 


1134.12 


108875.52 


8. 


12.5 


52 


38.7 


1176.29 


112923.84 


8. 


12.5 


54 


39.5 


1225.42 


124992.84 


8,6 


11.7647 


S^ 


40.2 


1269.24 


129562.48 


8.6 


11.7647 


58 


40.8 


1307. 


141156. 


9. 


11. 


60 


41.6 


1359.18 


146791.44 


t' 


11. 


62 


42.25 


1402. 


151416. 


9. 


11. 


64 


43. 


1432.2 


154677.6 


9. 


11. 


66 


43.6 


1493.014 


161145.08 


9. 


11. 


68 


44.25 


1537.86 


166088.88 


9. 


11. 


70 


45. 


1590.44 


171767.52 


9. . 


^ 11. 


72 


45.6 


1633.13 


176378.04 


9. 


11. 


74 


46.25 


1682.02 


181658.16 


9. 


11. 


7^ 


46.8 


1720.21 


185782.68 


9. 


11. 


78 


47.5 


1772.06 


191382.48 


9. 


11. 


80 


48. 


1809.56 


195432.48 


9. 


11. 


82 


48.6 


1855.08 


200348.64 


9. 


11. 


84 


49.2 


1901.17 


205326.36 


9. 


11. 


86 


49.8 


1947.82 


210364.56 


9. 


11. 


88 


50.4 


1995.04 


215464.32 


9. 


11. 


90 


51. 


2042.725 


220614.5 


9. 


11. 


92 


51.5 


2083.077 


224972.316 


9. 


11. 


94 


52. 


2123.72 


229361.76 


9. 


11. 


96 


52.6 


2173. 


234404. 


9. 


11. 


98 


53.2 


2222.87 


240069.96 


9. 


11- , 


1 100 


53.75 


2269.07 


272288,40 


10. 


10. 


Vol. II 


.—No. 5 


.--.May, IBS 


7- 




43 
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Baulton Sf WatCs calculation of Steam Engines. 

(Steam two pounds to the square inch.) 



No.©f 
Hone* 
Power* 


AIR PUMP. 


CONDENSER 


Invhet 
Diftmeter. 


iMhetamu 


Stroke. 


Coatcntt. 


Contenu 4 of 
Cylinder* 


1 


4. 


12.5664 


.9 


113.1 


170. 


2 


6. 


28.2744 


1. 


339.3 


509. 


4 


8. 


59.2656 


1.3 


714. 


1131. 


6 


9.3 


76.93 


1.6 


1334.74 


1847.28 


8 


10.6 


88.25 


1.9 


1853.25 


2814.5 


10 


11.6 


105.683 


2. 


2536.402 


3848.5 


12 


12.3 


118.823 


2. 


2851,756 


4401.872 


14 


13.3 


139.93 


2.3 


3751.11 


5768,532 


16 


143 


160.606 


2.3 


6336.374 


6555. 


18 


15.2 


181.459 


2.6 


5443.77 


8166. 


20 


16. 


201.062 


2.6 


6031.872 


9048. 


22 


16.8 


221.671 


2.6 


6650.138 


9975.2 


24 


17.53 


241.354 


2.9 


7964.686 


11955. 


26 


18.3 


263.02 


2.9 


8679.74 


12877.7 


28 


18.93 


281.444 


3. 


10131.987 


15204. 


30 


19.66 


303.57 


3. 


10928.52 


16404. 


32 


20.2 


320.474 


3. 


115.37.086 


17306. 


34 


20.8 


339.8 


3.3 


13252.2 


19878. 


^6 


21.5 


363.05 


3.3 


11459. 


21172.84 


38 


22. 


380.1336 


3.6 


15965.6112 


24094. 


40 


22.6 


401.151 


3.6 


16848.342 


25424. 


42 


23.13 


420.186 


3.6 


17647.835 


26555.76 


44 


23.73 


442.269 


3.9 


19902.105 


30525.6 


46 


24.3 


463.77 


3.9 


20869.68 


31912.S5 


48 


24.8 


483.052 


4. 


23186.516 


34780. 


50 


25.3 


502.7267 


4. 


24130.8809 


36291.84 


52 


25.8 


522.8 


4. 


25094.4 


37641.28 


54 


26.3 


543.41 


4.3 


27713.93 


41664.28 


56 


26.8 


563.1 


4.3 


28718.39 


43187.5 


58 


27.2 


581.07 


4.6 


31377.8 


47052. 


60 


27.73 


604. 


4.6 


32616. 


48930.5 


62 


28.16 


622.81 


4.6 


33611.79 


50472. 


64 


28.66 


645.1241 


4.6 


34836.7016 


51559.2 


66 


29.06 


663.2574 


4.6 


35815.9 


53715. 


68 


29.5 


683.5 


4.6 


36909. 


55363. 


70 


30. 


706.86 


4.6 


38160.44 


5725SM 


72 


30.4 


725.835 


4.6 


39195.104 


58792.68 


74 


30.83 


746.514 


4.6 


40311.756 


60552.72 


76 


31.2 


764.54 


4.6 


41285.16, 


61927.56 


78 


31.6 


784.27 


4.6 


42350.58 


63794.16 


80 


32. 


894.25 


4.6 


43429.5 


65146.16 


82 


32.5 


^829.578 


4.6 


44797.252 


66783. 


84 


32.8 


844.9647 


4.6 


45628.0957 


68442. 


86 


33.2 


S6S7 


4.6 


46747.8 


70121.52 


88 


33.6 


886.685 


4.6 


47881. 


71821.44 


90 


34. 


907.922 


4.6 


49027.809 


73538.3 


92 


34.33 


925.6323 


4.6 


49984.1445 


• 74998.8 


94 


34.66 


943.513 


4.6 


50949.716 


76454. 


96 


35. 


959.75 


4.6 


51827. 


78134,66 


98 


35.46 


^87.571 


4.6 


5332'8.8$7 


80023.32 


100. 


35.83 


1008.288 


5. 


60497.2^ 


81616.52 
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JBouUon 4r Wattes calculation of Steam Engines. 

(Steam two pounds to the square inch.) 



No. of 


WATER. 


BOILER 


COALS 

for 12 hours. 


Pumping 


GRINDING. 


Hones 


Galloni 


Gallon! 


Contents 


BUSHELS 


Winchester bnsl^ 


Power. 


per stroke. 


permin. 


ini^lous. 


Empty. 


Loaded. 




wkeatperkour. 




.176 


7. 


24.5 


.5 


L5 




1.885 


.26 


13. 


49. 


1. 


3. 


H 


4.241 ' 


.5 


20. 


98. 


2. 


6. 


a 


7.54 


.848 


28. 


147. 


3. 


9. 


t» 


10.2 


1.26 


36. 


196. 


4. 


12. 


o 


13.4 


1.72 


43. 


245. 


5. 


15. 


§. 


16.0353 


2. 


50. 


294. 


6. 


18. 


CD 


18.34 


2.5675 


S7, 


343. 


7. 


21. 


1 


21. 


2.882 


64. 


392. 


8. 


24. 


24.2154 


3.6 


72. 


441. 


9. 


27. 


27.88 


4. 


80. 


490. 


10. 


30. 


Oq 


30.16 


4.4 


88. 


539. 


U. 


33. 


1 


33.25 


5.2805 


96. 


588. 


12. 


36. 


36.2272 


5.725 


104. 


637. 


13. 


39. 


g 


39.0232 ; 


6.9306 


112. 


686. 


14. 


42. 


<P 


42.226 


7.4257 


120. 


738. 


15, 


45. 


s 


45.567 = 


7.9207 


128. 


784. 


16. 


48. 


g: 


48.072 


8.84 


136. 


833. 


17. 


51. 


Cu^ 


51. 


9.36 


144. 


882. 


18. 


54. 


f'£ 


54.2887 , 


10.71 


152. 


931. 


19. 


S7. 


5 B 


57.367 ^ 


11.2 


160. 


980. 


20. 


60. 


60.53 


11.76 


168. 


1039. 


21. 


63. 


-« = 


63.2347 > 


13.233 


176. 


1078. 


22. 


66. 


1? 


66.36 


13.834 


184. 


1127. 


23. 


69. 


69.3747 


15.36 


192. 


1176. 


24. 


72. 


72.458 


16. 


200. 


1225. 


25. 


75. 


75.608 


16.64 


208. 


1274. 


26. 


7a 


-"•o 


78.4193 


17.85 


216. 


1323. 


27. 


81. 


S-I 


81.6947 


19.04 


224. 


1372. 


28. 


84. 


s^l 


84.616 


20.9 


232. 


1421. 


29. 


87. 


^< 


87.13 


21,621 


240. 


1470. 


30. 


90. 


n 5. 


90.612 


22.342 


248. 


1519. 


31. 


93. 




93.53 


23.063 


256. 


1568. 


32. 


96. 


96. 


23.783 


264. 


1617. 


33. 


99. 


99.53 


24.504 


272. 


1666. 


34. 


102. 


^ 


102.524 


25.22 


280. 


1715. 


35. 


105. 


n 


106.03 


25.945 


288. 


1764. 


36. 


108. 


to 


109. 


26.6 


296. 


1813. 


37. 


in. 


o 


112.1347 


27.3838 


304. 


1862. 


38. 


114. 


f 


115. 


28.1171 


312. 


1911. 


39. 


117. 


Vi- 


118.1373 


28.82 


320. 


1960. 


40. 


120. 


^ 


121. 


29.549 


328. 


2009. 


41. 


123, 


P 


123.672 


30.27 


336. 


2058. 


42. 


126. 


1 


126.7447 


30.9 


344. 


2107. 


43. 


129. 


129.8547 


31.70 


352. 


2156. 


44. 


132. 


8, 


133. 


32.43 


360. 


2205. 


45. 


135. 


136.18167 


33.153 


368. 


2254. 


46. 


138. 


f 


138.8718 


33.173 


376. 


2303. 


47. 


141. 


(9 


141.5813 


34.594 


384. 


2352. 


48. 


144. 


144.87 


35.315 


392. 


2401. 


49. 


147. 


O 


U8.2 


40. 


400. 


2450. 


50. 


150. 




151.2713 . 
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Econotmad method of keq>ing Horses. 

By Henry Sully, M. />. 

Sir If the following description is considered as of use to any of 

your numerous readers, I beg it maj be inserted in jour Mechanics' 
Magazine, as the best mode I can devise of diffusing, most exten- 
sively, a plan I am daily requested to describe, and which, for above 
17 years, I have invariably followed with a success that most of my 
neighbours have witnessed, and, as a thorough good chaff-cutter^ and 
corn-bruiser, are matters of high importance, we may be favoured 
with improvements which some of your correspondents have insti* 
tuted. 

I am. Sir, 
Your obedient Servant, 

Henry Sully, M. D« 

When the scarcity of horse provender renders it so expensive, as 
it is likely to prove the ensuing winter, one cannot do a greater ser- 
vice to his countrymen, than by pointing out to them, a plan by which 
their expenses may not only be lessened, but their cattle kept in 
better condition. 

Having received innumerable letters from gentlemen who keep 
horses, requesting a description of my plan. of feeding, I shall save 
much ifuture trouble, both to others as well as myself, by laying my 
system before the public. Having pursued the plan above 17 years, 
I am enabled to appreciate its full value, and, being perfectly satis- 
fied of its superior excellence, I hope to continue the same as long as 
I keep horses. Most people who know me will allow, that horses in 
my employ enjoy no sinecure places, and few people can boast of 
their cattle bemg in better working condition, or more capable of la- 
borious undertakings, than mine. 

The loft above my stable contains the machinery for cutting chaff, 
and grinding corn. From this loft each horse has a tunnel of com- 
munication with the manner below, and a tub annexed to each tunnel 
in the loft for mixing the ingredients composing the provender. There 
should be no rack m the stable, because this may tempt the sroom 
to fill it with hay, and thus, by overloading the horse's stomach, en- 
danger his wind, to say little of its expense and waste, for it is a well" 
known fact, that if a horse has his rack constantly replenished with 
hay., he consumes, and spoils, upwards of 30lb. per day; whereas in 
chaff, his utmost allowance is lOlb. in Q4 hours. The manger with 
which the tunnel communicates, should have cross bairs, of firm oak, 
placed at the distance of 10 or 12 inches from each other, to prevent 
the horse from wasting his ]trovender in search of the erain it con- 
tains, and this s])ace between the cross bars, allows the horse plenty 
of room to take his ibod. 

The chaff-cutter I make use of, is manufactured by Mr. Wilmott, 
a very ingenious mechanic, who resides about five miles from Taun- 
ton^ on the road to Wiveliscombe. He also provides corn-brUisers 
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upon the best construction, and any person keeping three or foar 
horses, will save the prime cost of his machinery the first year of its 
trial, and the horses themselves, thus fed, to use the language of 
horse keepers, will alwap be above their work. 

When the provender is thoroughly mixed in the tub, previously 
weighing out each ingredient, the mixture should be given in stnalt 
•quantities at a time, many times in a day; and, at ni^t, enough is 
thrown into the tunnel, to last till the morning. This process will 
be found of very little trouble to the groom, who will only have to 
go into the loft six or eight times a day. As the component parts of 
the provender are weighed out separately for each horse, we are cer- 
tain he has his just proportion; and I have hereunto annexed my 
scale of feeding, in four classes, for it sometimes so happens, that 
some of tiie ingredients cannot be procured, and, at other times, that 
it may be better to substitute others; but, whatever grain is given, it 
should always be bruised, or coarsely ground, and carefully weighed 
out; for by weight, alone, is it possible to jud^e of the quantity of 
farinaceous substances the horse consumes; it being well known, that 
a peck of oats varies from seven to twelve pounds; consequently, if 
the provender were mixed by measure, there would be frequently an 
uncertainty, as to quantity. Wheat varies from 16 to 12. Barley, 
from 13 to 10. Pease, from 17 to 15. Beans, from 17 to 15 per pecK. 
And, as wheat, beans, pease, barley, and oats, are equally good, and 
of very trifling difference in price, when their specific gjravity is taken 
into consideration, I am equally indifferent which grain I use, but I 
should always prefer boiled, or steamed, potatoes, for hard working 
horses, to l)e a component ingredient, whenever they can be pro- 
cured. 

As I call all ground or bruised grain, of whatever description,ya- 
rinof it will be so distinguished in the following 

Scale, 



Farina, consisting of bruised or ground 
Wans, pease, wheat, barley, or oats, 

Bran, fine or coarse pollard, 

Boiled or* steamed potatoes, mashed in a 
tub, with a wooden bruiser, 

Fresh graias,. 

Hay, cut into chaff, ....] 71b. 81b. 101b. 81b. 

Straw, or reed, in chaff, 71b. 101b. 101b. 81b. 

Malt dust, or ground oil cake, — 2 lb. — 2 Ifeu 

Salt, 2oz. 2oz. 2oz. 2oz. 

By the above scale, it will be seen, that each horse has his SO lb« 
of provender, in 24 hours, which, I maintain, is full as much as any 
luorse ou^ht to eat, and is more than some can eat. The two ounces 
of salt will be found an excellent stimulus to the horse's stomach, 
and should, on no account, be omitted. When a horse returns from 
labour, perhaps the groom will see the propriety of feeding him from 
his tub more largely, in order that he may be the sooner satisfied, ^nd 
lie down to take his rest. ^ 



Class 1. 


Class 2. 


Class 3. 


51b. 


51b. 


10 lb. 


51b. 


51b. 




61b. 





..-. 


71b. 


81b. 


101b. 


71b. 


101b. 


101b. 




21b. 


-. 


2W!. 


2oz. 


2oz. 



Class 4. 

51b. 
7ib. 
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Whenever oat straw can be procured, it is generall;ir prefeired^ 
and some like to have it cut into chai^ without threshing out the 
oats; but this is a bad plany for, in preparing a quantity of this chafi, 
unequal proportions of oats will be found m each lot, so that one 
horse will have too large a portion, whilst others have less than they 
ought, although the portions are accurately weighed. 

The only certain method, then, is to let the grain, of whatsoever 
description, be weired separately frdm its straw, and the ke^er of 
horses will soon satisfy himself, that his cattle are in want of nothing 
in the feeding line. Many people object to potatoes, and think them 
unfit for working horses; nut, from many years' experience, I am 
enabled to recommend them as a constituent part of toe 30 lbs., and 
am convinced, that it is as wholesome and nutiitious a food, as can 
be procured ^r labouring horses, which are called, upon sudden 
emergencies, to perform great tasks, as has been abundantly proved 
by Mr. Curwen, M. ?•, who kept above one hundred horses on po- 
tatoes and straw, and always found that their labours were conducted 
better on this, than any other food.-— See Curwen's Agricultural 
Hints, published in 1809. Hi&nry Sully. 

WlveUscombe* Somerset, Sept. 12, 1826. 

[Lan. Mech. Mag. 



On tOtitomata and ^ndroides. 

BY THE EDITOR. 



It is not our intention to attempt even a bare enumeration of all 
the Automata and Androides, which have been exhibited to the public, 
and are described in different works, as articles of great curiosity^ 
this would lead us far beyond the limits, within which we must ne- 
cessarily confine this article: nor is it intended, now, to describe the 
mechanism by which any of these instruments were moved; but 
merely to gratify curiosity, by some account of the performances of 
a few of those which have been among the most celebrated. 

M. Camus has given an account of an ingenious piece of mechan- 
ism, which he constructed for Louis the XVV, when a child. It re- 
presented a lady proceeding to court, in a ^mall chariot drawn by 
two horses, and attended by her coachman, footman, and page. 
When the machine was placeid at the end of a table of a determinate 
^ze, the coachman smacked his whip, and the horses started off, ex- 
hibiting all the natural motions of that animal, and the whole equip- 

, age drove on to the further extremity of the table; it now turned at 
right angles in a regular way, and proceeded to that part of the table 
opposite to which the prince sat, when the carriage stopped, the page 
alighted to open the door, and the lady came out with a petition, 
which she presented, with a curtsey. After waiting some time, she 
again curtsied, and re-entered the carriage; the page then resumed 

' his place, the coachman whipped his horses, and the footman, after 
running some time after the carriage, jumped up behind it. 
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Such is the aecouat given by the maker of this ingenious toT$ he 
has not, however, described tne mechanism^ by which the difterent 
motions were produced; and we doubt very much, whether a view of 
the thine in action, were it now before us, would justify the expecta* 
tions, which the account appears to be intended, ana is certainlj 
calculated, to excite. The diflferent figures must necessarily have 
retained their connexion with the carriage, and what is said about 
the running of the footman, and the movements of the other fieures, 
is, undoubtedly, an exaggeration, as is usually the case, on subjects 
of this description. 

M. Vaucanson, a member of the Royal Academy of Sciences, in 
France, constructed various pieces of mechanism, of a very superior 
class. In the ;^ear 1738, he exhibited in Paris, a machine capable of 
performing various airs upon the German flute. A very exact account 
of the structure of this instrument, was communicated by him to tiie 
Academy, which account was published in their Transactions; an 
abstract of this may be found in Rees' Cyclopedia, or the Edinburgh 
Encyclopedia, under the articles Androides, and Automaton. 

This n&ure was about five and a half feet in height; it stood upon 
a pedestal of four and a half feet in height, within which were con-» 
tained the bellows, which supplied the wind, and the clock-work, by 
which they were driven^ the whole so carefully constructed, that not 
the slightest noise was made by any of the movine parts. The fingers, 
the lips, and the toneue of the figure, had each tneir proper motions; 
which were regulated with the utmost precision, by means of levers 
and chains, acted upon by the rotation of a steel barrel, furnished 
with pins for that purpose. 

The same gentleman, in 1741, produced, and exhibited to the 
Academy, another figure^ whicK played upon the pipe and tabor; it 
was, like the flute*player, fixed upon a peaestal,' and was liabited as 
a dancing shepherd: it was capable of placing about twenty tunes, 
consisting of dances of various kinds. This mechanism was not less 
admired than the flute-player; for, although it might, at first, appear, 
that, from the simplicity of the instruments played upon, the motions 
would be more readily given, yet the fact is far otherwise. The shep- 
herd's pipe is one of the most imperfect, and untoward, of all musi- 
cal instruments; it has onl^ three holes, and the variety of its tones 
depends chiefly upon varying the force of the wind, and upon cover« 
ing the orifices more or less perfectly. These variations in the force 
of the wind, must be given with a rapidity which the ear finds it dif- 
ficult to follow, and the articulation of the tongue must be communi- 
cated to the quickest notes, otherwise the instrument is disagreeable. 
In all these points, the Automaton surpassed the most expert players 
on the pipe and tabor. The machine played complete airs, witn rapid 
passages, which the best performers are compelled to slur over^ and 
gave the requisite articulations of the tonpe, at every note. 

The same ingenious person made an artificial duck, which imitated, 
with astonishing precision, all the actions of the living animal. In its 
exteraal form, the resemblance to its prototype, was perfect: its 
wings were anatomically exact in every part; not a bone in the body 
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of the original, and scarce! j a feather, seenied to hare been overlook- 
ed in this most accurate imitation. The automaton ate, drank, and 
quacked, in perfect harmony with nature. It goblded food widi seem- 
ing avidity, drank, and muddled the water, after the manner of the 
living bira. It not only swallowed* but appeared to digest, the food, 
and evacuated it, apparently changed in its nature. 

Numerous writing figures have been exhibited, and the construc- 
tion of them is well understood ; the motion of the hand being directed 
by a concealed accomplice, who moves one limb of a pantograph, the 
other end of which tehninates in the hand of the figure* The machine 
used for tracing profiles, are, ordinarily, of this kind. We have seen 
several such writing figures, but all much inferior to some which have 
been described. M. Droz, of Nenfchatel^ exhibited, in England, and 
elsewhere, a figure of a man, about the natural size. It held in its 
hand, a metal st^^le, a card of vellum being laid under it; a spring 
was touched, which allowed the machinery to operate, it having been 
previously wound up ; th^ figure then began to draw, and was capa- 
ble of executing, with great elegance and precisi(m, five or six differ- 
ent subjects, the cards being changed at proper intervals. M. Droz, 
after winding up the machine, left it for several hours in the care of 
Mr. Thomas Coliinson, a scientific gentleman, after having explained 
to him the principal parts of the internal structure, and directed him 
how to use it. The first drawing contained likenesses of the king 
and queen, facing each other; and Mr. Coliinson observes^ that it 
was curious to see the precision with which the figure lifted up his 
pencil, in making its transitions from one p(Hnt of the draft to an- 
other, without making the least slur whatever; passing from the fore- 
head to the eye, the nose, the chin^ or from the waving curls of the 
hair, to the ear. Mr. Coliinson obtained five different drawings, in a 
way which proved clearly, that the whole was directed by ue ma- 
chinery. 

An ingenious mechanician of Switzerland, M. Maillardet, likewise 
constructed a writing and drawing figure, which was operated upon by 
the machinery contained within itself. This consbted of the figure of 
a boy, kneeling upon one knee, and holding a pencil in his hand, 
with which he executed, not only writings, but also drawings, equal 
to those of the first masters. When the figure began to work, an at- 
tendant dipped the pencil in the ink, and fixed the paper; when, on 
touching a spring, the figure wrote a line, carefully dotting and 
stroking tlie letters. In this way, it executed four pieces of writ- 
ing, in French and English, each consisting of several lines; it also 
made three different drawings of landscapes. The motions of the 
figure were fine imitations of those of animated existence. 

A clock was made by M. Droz, which was presented to the king 
of Spain; besides a number of other moving figures, it contained 
that of a sheep, which imitated the bleating of that animal; and a 
do^, watching a basket of fruit: if any one attempted to purloin the 
fruit, the dog gnashed his teeth, and barked; ana if it was actually 
taken away, he never ceased barking, until it was returned. 

M. Maillardet^ and M. Droz tlie younger^ made, each of them^ 
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gold snuffboxes, which, thou^ of modeFate dimensions, contained, 
concealed in one of their divisions, a small bird, only three-fourths 
of an inch in length, of green enamelled gold; this bird, on touching 
a spring, rose through a small opening in the box, wagged its tail, 
fluttered its wings, and, opening its bill, sent forth a song of sur- 
prising strength and harmony, continuing the whole time in rapid 
motion, and all its movements corresponding with the music. A box 
of this description is now in the possession of Mr. Gibbs, broker, of 
this city, which sbow^ that the foregoing account is by no means ex- 
aggerated. 

(to BX COHTIKUXD.) 



THE ARTISAN— No. 3. 



An explanatian of the terms used in Chemical Science^ with familiar 
exempH/icdtiatis, By the Editor. 

Among those books which have been professedly written in order 
to give instruction^ in the first principles of science, to those who have 
not enjoyed the advantages of a regular education* there are but very 
few which possess the merit of having attained their object. It is in 
fact no easy task, for one who is himself perfectly familiar with the 
terms of science, and with the ideas which they are intended to con- 
vey, to sustain in his mind an adequate conception, and a constant 
recollection, of the ignorance on these points, of those whom he is 
attempting to instruct; yet this ignorance, every teacher should sup- 
pose, at least, to be complete, and he should never, for a moment, 
forset it 

We believe that nothing, but the habit of teaching, can give a full 
view of the truth of the above remark, and of the extent of those 
difficulties to which it alludes; this habit has convinced us, that not- 
withstanding the number of works which have been intended to teach 
the outlines of chemistry, there is not, in our language, one, which is 
sufficiently clear and familiar. Several of them are written by per- 
sons possessing, unquestionably, a competent knowledge of the sub- 
ject, but who are not at all aware of all that is necessarj^ to the 
learner; by far the greater number, however^ are incorrect in point 
of fact. 

We have made the preceding remarks in consequence of having 
felt, while selecting and preparing die materials for this Journal, 
a difficulty, similar to that of which we have been speaking. We 
have wished, most ardently, to be useful to practical m^n, and have 
published such articles as appeared most likely to promote this Object; 
still, we have, been iiilly aware that in these articles, a language is 
very frequently used, which, to many of our readers, must be ob- 
scure, if not unintelligible; we hope, however, in some measure to 
obviate this difficulty, by P^^^^^ ^^ P^^^ proposed in the last num- 
ber of < The Artisan? fiiaving there attempted a familiar illustration 
of the objects embraced by mechanical philosophy, and by chemistry^ 

Yot. III.— No. 5.— May, 1827. 44 



Digitized by 



Google 



^46 TU£ FRAN&LIN JOURNAL AfifD 

w« shall now proceed to an explanation of the most important terms 
in the latter science, with such exemplifications as may be likely to 
aid us in the accomplishment of our purpose* 

Simples.— Compounds-— Bj the term simple^ in chemistry, we 
mean, any substance, or body, which consists of only one ingredient; 
whilst by a compouml, we intend, an article which is composed of 
two, or more, simples* The term elementary st/bstance^ is sometimes 
used in the same acceptation as simple: but we must be careful not 
to confound, the term element, when thus used, with the elements of 
the ancient philosophers, * At one period, fire, air, earth, and water, 
were accounted the elementary, or essential ingredients, of which all 
other bodies were composed: neither of these, however, has retained 
its ancient character; they are all now classed among the com- 
pounds, having long been, unequivocally, proved to be such. 

Although the variety of compound substances is almost infinite, 
the number of simples, is comparatively small; not amounting, in the 
whole, to sixty, of which the metals mak^ up about forty. 

Decomposition.— Analysis.— -Decomposition, is that change which 
takes place in any compound boily, by which its nature is altered; 
in this case, it either loses the whole, or a portion, of one, or more 
of its component parts; or it acquires some new material, and is no 
longer the same body. To analyze a body, is to separate it into the 
simple, or elementary substances of which it is composed, with a 
Tiew to ascertain its composition. We cannot analyze, or decompose 
a simple substance, because it contains only one ingredient. When- 
ever a body resists every eiFort to decompose it, and we have not 
good reason, from analogy, to conclude that it is a compound, it is 
classed with simple substances. Chemists, however, do not conclude 
that all the substances which they have so classed, are absolutely 
simple bodies, but only that they have not yet been decompoundecf, 
and that there is no strpng analogy to justify the conclusion that they 
are compounds. 

Synthesis is the reverse of analysis, as it signifies the taking the 
elements of which a substance is composed, and combining them to- 
gether, so as to produce that substance. Water may serve as an 
example: this fluid, which is composed of axygen and hydrogen^ can 
readily be decomposed, and can as readily be reproduced, by causing 
oxygen and hydrogen to combine together* We thus obtain both an 
analyiicd^ and a synthetical ^vm^ that water is a compound. 

Base. — This term is, in general, employed to denote the ingre- 
dient which gives to any compound, its particular, or most distin- 
fuishlng character. Lime, is the base ot those cements, which we 
enominate mortars. Clay, {argil or atumim^ is the base of the 
various kinds of earthenware. Iron, is the base of copperas (sulphate 
of iron,) which consists of iron united to sulphuric acid, (oil of vitrioU 
Sulphur, is the base of sulphuric acid, which consists of sulphur unitea 
to oxygen. 

Caloric— Tlie matter which produces heat. This term is u8ed,to 
prevent that confusion which would result from employing the same 
term, to express two diiferent tilings, and which does occur in the ordi- 
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nary use of the word heat ; which we employ to indicate a certain sen- 
sation, and also, to denominate the article by which that sensation is 
produced. The propriety of introducing the term cahricy will be 
apparent, when it is known that this same agent, although it some* 
times warms a body into which it enters, does not always produce 
this effect. Ice may serve to exemplify this. 

Water, may exist in the form oi ice, at a temperature of 32® of 
Fahrenheit's thermometer; if you take a lump of ice, of this tempera- 
ture, into a warm room, it will begin to melt; and it is evident that 
this is in consequence of a portion of the matter of heat, passing into 
it; the water produced by the melted ice, must, therefore, contain 
more of the matter of heat, than the ice itself did; yet, if tested, the 
wat^r will not indicate an increased temperature, nor will it begin to 
do so, until the whole of the ice is melted, although several hours 
may be required to effect this. It can be proved, by a direct experi- 
ment, that were a quantity of the matter of heat, equal to that which' 
it absorbed while melting, to pass into it, after it is melted, its tem- 
perature would be elevated 140**. All this caloric is employed in 
converting it into, and retaining it in, the fluid state. We might, 
therefore, with evident propriety, say that the water contained more 
caloricj but not that it had more heat than the ice, the temperature 
remaining unchanged. 

Latknt Heat. — When caloric enters into a body, without elevating 
its temperature, it is then said to be latent; that is, it is concealed, 
or hidden. Thus the quantity which entered into the ice, in the ex- 
ample given, produced no alteration of temperature, but only changed 
the body from the solid to the fluid state; and, so far as temperature 
is concerned, was concealed or hidden in the water. The term la- 
tent heat, was in use before the word caloric had been adopted by 
chemists, and has, from habit, been continued, although it would 
evidently be more correct to say latent calorie^ as the former expres- 
sion is at variance with the reasoning which justified the adoption of 
the word caloric. 

Free Caloric, or sensible heat. That caloric by the acquisition of 
which a body is heated, and by the loss of which it is cooled, we deno- 
minate free caloric, or sensible heat. It must be observed that we 
restrict the term sensible, in this case, to the sense of feeling, or to a 
change of temperature. In the example of the melting ice, we can 
see that a solid is changed into a fluid, but we cannot feel, or in any 
other way discover, a change of temperature. 

Before water freezes, it sinks to tne temperature of 32°; ice then 
begins to form, but until the whole of the water, contained in any 
vessel, be frozen, its temperature remains the same, however in- 
tensely cold the weather may be. The reason of this is, that every 
portion of it which becomes ice, has first to part with its latent heat^ or 
that by which it was kept in the fluid form; this being now disengages), 
becomes sensible, and therefore keeps up the temperature to 32**. If 
the quantity which is parted with by every portion of water which 
becomes frozen, could be Suddenly communicated to an equal por- 
tion, in the fluid form, it would elevate its temperature HO^. It fol- 
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lows, therefore, that, could all the heat which is disengaged from a 
pint of water, in the act of freezing, be made suddenly to pass into 
a pint of water at 72**, it would cause it to be heated to 212*>, or to 
the boiling point. This large quantity of heat which is disengaged, 
when water becomes ice, is the reason why the operation of freezing 
is a very slow one; the water is kept at 32^, by the heat, separated 
from that portion of itself, which is freezing; and this heat has to be 
carried off by the colder atmosphere, by which it is sunroanded, before 
another portion can begin to rreeze. 

In the next number of the Artisan^ we shall pursue this subject, 
and shall contini|e it until we have introduced all those substances 
and processes, the explanation of which may appear to us most likely 
to aid the artisan, in the acquisition of first principles. This depart- 
ment will not be restricted to chemical science, although to this will 
be allotted, a distinct and separate place. 

Mechanics, and others, who desire information respecting tetms^ 
or processes^ in the different departments of art or science, are in- 
vited to send their enquiries, which shall either be answered by us, 
or be inserted, in order to obtain answers from others. 



On Chronometers and Expansion Curbs. By Benj. F. Baker. 

TO THS ESITOR Ot TKl FRAHKLIir aQV&VAL, 

Sir — ^In the third number of the first volume of the Franklin Jour- 
nal, I gave a short paper upon the balance of chronometers, as ope- 
rated upon by the atmosphere. Further observations, since that time, 
upon these instruments, have not in the least weakened the opinion, 
then expressed, upon the adjusting screws and loadings; but it is in- 
stantly asked, by the practical mechanician, In what way is the time 
to be preserved uniform, through greatly difliering temperatures? The 
resort must necessarily be to the curb. Suppose, for example, the 
common lever curb, and flat hair spring; the pins of this curb are to 
be set so close together, as just to admit, freely, the spring between 
them; and are to be so shaped, that each pin will present to the 
spring, a very small surface, (say tl>e edge of a triangle,) that, how- 
ever long the vibration may be. only the same space upon the sprine, 
will be touched by these pins. Let the chronometer be regulated, 
precisely as the lever now is, to a tolerable decree of accuracy, be- 
fore the expanding and contracting attachment, is secured to it. This 
attachment must be made to act upon the curb itself, so that, when it 
Expands by heat, it will move it (however little) along the index, to- 
wards the word fast^ and the contrary way, towards the word sloWj 
when it contracts by cold. This expansive appendage to the curb, 
may be made, or bent, into various shapes, in order to obtain an 
operative length of the compounded metals, and be simply screwed to 
the plate at one end, and to the curb at the other. The first inquiry 
naturally starting from the ideas of a practical man, will be, bow U> 
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bring about a proper quantity of action upon the curb, so as to 
only, and not more than, counteract the effects of heat and cold 
upon the timekeeper. This may be accomplished in various ways. 
Let the screw, that secures it to the plate, instead of passing through 
a round hole, pass through an oblong one^ then, by drawing this 
screw a little, tne end attached to the curb may be moved inwards, 
or outwards, thus, as it were, shortening, or lengthening, the lever 
acted upon. This will also be found convenient, when it is thouriit 
necessary to reduce the rate of the chronometer; for, by easing this 
screw, as in the first instance, the expansive attachment may be 
moved with the curb towards advance, or retard, sliding under 
the screw-head, it will preserve its relative bearing when again se- 
cured. 

There are many other ways, by which the expansive curb may be 
made to act parmel to the hair spring coU. The above is civen in 
explanation of the general idea; for it is the princyde that I would 
illustrate and recommend, rather than any particular way of applying 
it. The objection to the expansive curb, now used in lever watches, 
is, that the action crosses the coil of the spring, and tends, as it were, 
to open, and close, the curb pins. The result will be, that when 
the curb is adjusted to different temperatures, (which can only be 
done by much care and observation, during cold weather,) while the 
oil is fresh in. the pivot holes, and the vibration of the balance, long, 
the same relative effect on the time will not be produced, wh^n the 
vibration shortens by the evaporation, or thickening of the oil. The 
expansive curb is generally to be found in all the highest priced 
lever watches, that come to this country; and yet, the writer never, 
in a singleinstance, found one that haa been adjusted, even in the 
slightest manner, to different temperatures. Placed in the watch, 
merely to add a sounding epithet to its description, and a guinea to its 
price, they are not only utterly useless, but, in many instances, destroy 
the regularity of its performance. I have such a one in my shop at 
the present time, made at an establishment, equal, perhaps, in repu- 
tation, to any odier. The expansive curb of this watch is so straight, 
that, at everj vibration which opens the coil, the spring touches it 
nearly the suteenth of an inch along the end that takes the place of 
the outer pin. This is so great an error, that it is impossible for the 
watch to perform with any proper degree of regularity; for every acr 
cidental shake' it may receive, that widens the motion, the balance 
receives an additional impulse; and a diminished one, if the shake 
should shorten the action. I have been thus, particular in noticing 
the ordinary expansive curb, from a belief, that foreign machinists 
must^ smile at our simplicity, in ordering, and pajing for, a thing 
which is not merely useless, but injurious to the time of the watch 
that contains it. 

The chronometer scapement, divested of its loaded balance, made, 
and placed with accuracy, and also with a view to prevent its set- 
ting, when used for the' pocket, is, beyond all question, the best 
mechanical arrangement for a moveable time-keeper, that has been 
discovered. Completely detached in its action, the balance receives 
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lift impiilae direetly from the crown wheel, at a distance frem it$ 
ppiYotft, nearly, or quite equal to, the whole Sfiaoe between the teeth 
of that wheet In no other ecapement, can this be accomplished. It 
k acted upon with lew friction than any other, because the impulse 
given, follows more nearly the direction tkroush which the balance 
moves, and, amsoquently, not being an atig;urar rub, the points at 
the crown wheel teeth, will do perfectly well without oil; which is an 
tro|H)rtant consideration. But the roost aeneral objection mr^d 
againH the pocket chronometer, is, its lianility to set, from being 
jmted, by riding on horseback, or otherwise. This is owin^ partly 
to the loaded balance, but mainly to the improper manner m which 
the scapement is arranged. I have seen many of them with the un- 
der pallet placed ^considerably out from the stem of the balance 
piuioni and the same pallet also stood so fir round from the feather 
spring, when at rest, that it required a shake, throwing the balance 
through nearly half a circle, to start the chronometer; and its whole 
action, when KsAngf did not reach a revolution. Such a watch could 
not, iperhaps, be carried by an active person a single week, without 
stopping. This is an error of application^not of princi|>le. The three 
pallets of a chronometer, together with the feather spring, can be so 
arranged, as that, by shaking the balance through (me-trnth of a circle, 
the instrument will start. I have altered them to one-eighthj which 
is done by simply turning round the under, or striking off, pallet, so 
that, when the hair spring is at rest, that pallet will stand nearly pai> 
rallel to the feather spring; then, by arranging the other parts, so 
that tlie scapement will act properly in accordance, a very slisht 
motion will start the chronometer. With an tmloaded balance, and a 
force of main-«pring, equal to what is usually put into the lever, the 
vibration will, probably, reach a revolution and a third. What jolt, 
then, can possibly check such an action to the tenth, or even the 
eighth^ of a circle? Benj. F. Bakbr. 

jSpril9th,lS^T. 



Description of an improved Syphon^ and a Self-regulating TVafer 
Gate, for obtaining a regular and equable siqtply of Water, from 
Reservoirs, for Canals, and for other purposes. By S. H. Long, 
Colonel of Topographical Engineers. 

TO THE KDITOR QF THS FBANKUIT Jr^tnUTAX. 

Sir — I take the liberty to communicate, for publication in your 
highly useful magazine, should you think it worthy of a place, a brief 
description of an improved Syphon, and Self-regulating Water Gate; 
either of which may prove serviceable, in draining water from reser- 
voirs, for the supply of canals, and in other cases, where a regu* 
lar and equable discharge of water is required. The plans under 
consideration, being analogous, and requiring nearly the same ad- 
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jiistmento, a single figure, anlyyis mifficietit to illuBtrate, respectiTely, 
their construction, and their mode of operation. 




Let A, represent a cistern, or reservoir, filled with water to anv 
height, as indicated bj the dotted line at m, the contents of which 
are to be discharged agreeably to the plans suggested. B, a sjphon, 
passing over the side of the reservoir, and communicating with' a 
vertical trunk, placed within it C, the trunk, of a diameter much 
greater than that of the syphon, and communicating with the lat- 
ter, at c The trunk is sustained in its vertical position, by sup- 
ports attached to the side of the reservoir. At its lower extremity, 
IS an orifice, of about the same diameter as that of the syphon, having 
a direction corresponding to that of the axis of the trunk. Within 
the trunk, is a float, or buoy, 6, which must be allowed to move 
freely within it The buoy is connected to a valve, or gate, a, of a 
globular or conical form, by means of an inflexible rod, or stem, of 
such a length as to allow the buoy to rise a little above the mouth of the 
syphon, at c. The valve, a, may be so adjusted, as to close the orifice 
at the bottom of the trunk, whenever the buoy is elevated to the top 
of its range, in order to intercept the discharge of the water, as oc- 
<:asion may require^ To facilitate this operation, let a rod, or chain, 
hx^ and a lever, ay, connected by the former, to the buoy, be append- 
ed to the apparatus, in any convenient manner, and the communica- 
tion may be opened, and intercepted, at pleasure. 

TTie operation will be as follows, viz. The trunk, C, and syphon, B, 
being filled with water, and the stopper removed from the end of the 
syphon, at «, the buoyancy of the water in the trunk, acting upon the 
buoy, 6, will force the valve, a, into close contact with the rim of the 
orioce, at the bottom of the trunk, thereby preventing the admission 
of water, from the reservoir. As the water passes through the syphon, 
the trunk will be gradually exhausted, till the surface of the water 
contained in it, descends to n; when the buoy, being no longer sus- 
tained by the water, will act upon the valve, a, in such a manner, 
as to open the communication between the reservoir and the trunk. 
The water will now enter the trunk, through the orifice in its bottom, 
and the supply thus aftbrded, will correspond to the quantity dis- 
charged through the syphon. 

In reference to the other modification, vi/. the self-regulating gate. 
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the apparatus is similar, in all respects, to that just described, ex- 
cept that, instead of a syphon, a tube, or trunk, of about the same 
size as represented at cu^ is to be substituted, communicating with 
the vertical trunk at c, and leading through the side of the reservoir, 
in a direction, horizontal,' or inclinins downward. The operation iu 
this case, is so directly analogous to uiat in the former, as to require 
no further illustration. 

I am, sir, &c. S. H. Long* 

^prii 9,0th, 1827. 



tOR THB FRANKLIN JOURNAL. 

On the effect of Heat, infaaiitaimg the cutting of a Razor. 

Mr. Editor— It has been asked, in several of the English Me- 
chanics' Magazines, *^ Why does a razor cut best, after dipping in 
hot water?" to which I have seen no satisfactory answer, though many 
attempts have been made. One considers the edge of a razor as toothed 
like a saw, and the expansion of the steel, by heat, to have some un- 
accountable efiect on these teeth. Another^ found that the heatof a coal 
fire would do as well as that of hot watery and another pretends to 
discredit the fact altogether. May not this question be partially an- 
swered, by asking another. Why does a hot knife, cut butter easier 
than a cold one? 

Let any one shave with a cold razor, and examine it before wiping, 
he will perceive a wall of wax-like matter along the edge, which 
limits its free action to a mere line, similar to the edge of a double- 
iron plane; this wall is made soft by heat, and is removed by each 
succeeding cut. A razor, then, in addition to its property of cutting 
the beard freely, requires that of discharging the adhesive matter 
scraped up from the skin; this last property is very conveniently ac- 
quired, by dipping in hot water. 

Yours, &C. COGITATOR. 



Remarks by the Editor. — We have long been convinced, that the 
cause assigned by CogUator, is the true oney and have repeatedly 
given a similar solution. We have also met with the same explana- 
tion in m\e of tile English journals, probably in the London Mechan^ 
ictt' Magazine. In order to test its truth, we have shaved with a cold 
razor, which, during the operation, was repeatedly dipped into cold 
water, and wiped upon a napkin, and are certain, that the keeping 
of the edge clean in this way, was advantageous. With respect t^ 
those who have doubted the correctness gf uie opinion, that warmth 
facilitates the cutting; of a razor, we think that they have neither ten- 
der chins, nor stift* beards; otherwise, their doubts would have been 
removed with the removal of the latter. 

The communication of Cogitator, has been for some time in our 
possession, but was mislaid, or it would have received an earlier in- 
sertion. 
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Animadversions on some Remarks vipon Frictiony in the descriptum of 
Uiofnas^s Marine RaUrway. 

TO THE EDITOR OF THE FRANKLIN JOURNAL* 

Sir — On looking over the description of Mn Thomas's marine 
rail-waj, in the Franklin Journal, my attention was arrested by the 
remark upon friction; *< however true, theoretically," says the author, 
*^that the friction must be diminished by larse wheels and small 
axles, yet in the treatises of both Tredgold and Wood, it is admitted 
to be so inconsiderable, that the principle is established in practice^ 
that the friction is as the weight — velocity does not increase it," &c. 
As i did not happen to coincide in that opinion, I immediately look- 
ed for the usual " remarks by the editor," which, by the by, I al- 
ways read with peculiar satisfaction, but finding him silent, and, 
certain that he had not been napping, I concluded that I had been in 
error, aad tiiat theory and practice were never lawfully joined to- 
gether. I therefore soon reasoned myself into the belief that friction 
wheels, might have their axles larger, even, than the wheels them- 
selves. 

It is a law of friction, that it exerts a constant force for all velo- 
cities;* now, as the degree of force expending, is the same for all 
velocities, both in the action and reaction, it follows, that the whole 
amount of moving power expended^ is as the time elapsed^ and that 
the weighing machine^ or any fixed point that sustains the re-action, 
is under the same expense of power, since the time is the same, at 
both ends of the draft. , 

Were the position assumed by Mr. S. correct, we might find the 
quantity of metal in a piece of wire^ if of uniform thickness throu^- 
out, by multiplying the area of the section, by the time of running 
the length of it, without regard to velocity. If such be the fact, it 
remains inexplicable how the use of friction wheels, came to be in- 
troduced at all, since there is not, even in theory ^ a good reason for 
it. But, after all, sir, I fancy that at least one half of our learned 
philosophers, will doubt the truth of this astonishing doctrine. 

I am, sir, 
Most respectfully yours, &c. 

An Operative Mechanic. 



Remarks by the Editor, — ^The remarks of Mr. Sullivan upon fric- 
tion, to which our correspondent alludes, will be found in page 81 of 
this volume; it appears to us, that they are incorrect; as we think 
that not only tlieory, but practice, uniformly leads to the conclusion, 
that the effect of hiction is diminished, in a very considerable de- 
gree, by large wheels, and small axles. It is fully admitted, that 
the retarding force of friction, is as the load, (nearly,) all other 

• This has been most satisfactorily shown, by vxighing the re-adkn whicl^ 
is in all cases equal, in point of energy, tp the action, and therefore its just re- 
presentation. See London Mechanics* Magazine, experiments by Roberts. 

Vol. IIL— No. 5, May, I8:2r. ' ' 45 
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circumstances remaining the same. Tredgold, and Wood, are re- 
ferred to, as authorities to prove that the size of the wheels is unim- 
Sortant; we have again looked into their treatises on rail roads, and 
not understand them, if thej justify the assumption, that the re- 
sistance is not considerably lessened, bj the employment of large 
wheels. 

We did intend, to have given in the present number, a more extend- 
ed article upon this subiect, but find tnat we have now neither time, 
or room, and therefore defer it until another opportunity; we have de- 
tained < An Operative Mechanic,' that his letter, ana our remarks 
might accompany each other, but as we are very anxious to encourage 
our operatives to write, we give a place to his communication, although 
we must reserve our own observations for a future period. 



PERKINS'S STEAM ENGINE. 

Public expectation has been kept so long on tiptoe, to view the pro- 
mised results from this ^' mirade of arts^^ finA hope has been so long 
deferred, that it would be matter of surprise, were not all new promises 
upon the subject, listened to, very doubtingly. We present to our 
readers, the two following articles, which are the most recent we 
have seen upon this subject, and which, it will be perceived, are 
written in a tone of great caution. For ourselves^ we never looked 
for the fulfilment of the promises which were at first made, because 
we knew of no principle, in mechanical or chemical philosophy, upon 
which they could be sustained; and in these principles, we were not 
prepared tor any sudden and great revolutions. , [^Editor. 

So much has been said by us, and reiterated by our contempora- 
ries, relative to Perkins's projected improvements on the steam en- 
gine, and so little produced, of a nature calculated to satisfy public 
expectation, that it is with no small degree of diffidence we again 
mention the subject. We consider, however, that it is our duty, as 
public journalists, and particularly so, as standing foremost in the 
ranks of mechanical science, to present our readers with every glim- 
mer of light, that may afibrd the prospect of rekindling the embers of 
this important subject. 

Mr. Perkins has now completed an ermine, which be represents as 
enil^racing the ultimatum of his present intentions, and which is de- 
signed to show the absolute realization of- his anticipated hopes, or 
their decided failure. W^e should, however, observe, that the possi- 
bility of the latter, Mr. P. has never for a moment admitted, and 
now considers that he has only perfected those plans he contemplated 
from the first, and which required but patience and time, to bring to 
maturity. 

The very transient view of the engine, which we have been enabled 
to take, precludes the possibility of our describing its construction; 
besides, we sliould, by so doing, anticipate a more perfect account, 
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which we hope to give, hereafter. There are many parts, which ex- 
hibit constderabie novelty and ingenuity, and the whole is comprised 
in a very compact form. The power of the engine, which stands upon 
a base of about four feet square, is said to be capable of variation, 
from fifteen, to thirty horses, according to circumstances, connected 
with the economization of fuel. It has not yet been exhilAted in ope- 
ration, but that is expected to take place in a few days. 

At present, we beg to be understood, as merely reporting prepress, 
and not in any respect as venturing an opinion as to Uie result: we 
have only seen the engine for a few minutes, in a state of inertia; by 
the time of publishing our next number, we, probably, shall be in a 
situation to say something that may be satisfactory, if not final. 

[Land. Jaum, of Attz ^ Sciences. 



Perkinses high-pressure En,gines. 
A report has been made by M. Girard, on a memoir by Sir Wm. 
Rawson, on Perkinses high-pressure engines, read to the Academy 
of Sciences at Paris. The report, after enumerating the advantages, 
stated in the memoir to be possessed by the apparatus, observes, how 
desirable it would be, that these assertions should be supported by 
authentic expjeriments, which, it appears to them, they want at pre- 
sent, unless it be in the propulsion of balls, which comprises the 
whole of the official proofs. [Btdl Univ. p. 257. 



On the preparation of Hydraulic Cements, By Genera/ Trevssart. 

General Treussart, referring to some observations, published at 
St. Petersburgh, in 1822, by M. Raucourt, and to some experiments 
of his own, related, in a late number of the Memorial de Poffider de 04- 
niCj states, that he has, since then, established an important fact, which 
he had previously been led, by Raucourt's remarks, to anticipate, 
with regard to the preparation of artificial pozzol an -mortar, or hy- 
draulic cement; namely, that the access of air, during the calcination 
of the argillaceous cement, is of great consequence to the tenacity of 
the mortar, and the quickness with which it nardens. He first refers 
to his former experiments, (which we have not yet seen,) as proving, 
that, contrary to what is generally supposed, neither the 4)xide of 
iron, nor that of manganese, nor magnesia, can communicate to lime, 
the property of hardening under water, ne then observes, that, on 
calcining an argillaceous earth, procured near Frankfort, (and con^ 
sisting of silica and alumina, a 66th part of magnesia, and a trace 
ef iron,) and mixing it with half its weight of lime, to form a mortar, 
be found, that, if it had been calcined under free exposure to the air, 
it hardened under Water, in two or three days; ana, at the end of a 
year, required a weight varying from 390 to 530 pckinds to break 
it; while, if the clay bad been calcined out of reach of the air, 
the mortar took thirty days to harden, and broke with a weight of 40 
or 50 pounds. Analogous results were obtained witl^ a (^ay from 
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Holzheim, near Strasburg; and in this.inBtance^ he also found that it 
was useful to mix a fiftieth part of lime with it, before calcination. 
It is not easy to account for these differences; but the general him- 
self, is disposed to ascribe them to the absorption of oxygen, by the 
alumina. In proof of this, he mentions, that the same difference is 
.observed, if, instead of impure clay and lime, the purest alumina, 
and the lime of white marble, be employed. The alumina, when 
calcined under a current of air, makes a mortar which hardens sooner, 
and is much stronger, thari when the calcination is conducted in a 
close furnace. Another fact in support of his conjecture, is, that 
alumina, when calcined in the air, dissolves more easily in sulphuric 
acid. The results of his latest investigations, are, that the clay to be 
chosen for the best hydraulic mortars, should contain a little lime; 
that it should be calcined under exposure to a current of air, con- 
trived according to the nature of the furnace; that, after being re- 
duced to a fine powder, it should be mixed with paste of lime, in the 
proportion of one of the latter, to two, or two and a half, of the 
former: that the mortar should be kept for ten or twelve hours before 
it is used, in order to acquire a certain degree of consistence; and 
that it may be perfectly relied on, if, by a preliminary trial, it is 
found to harden in three or four days; his experience having inva- 
nably shown, that the mortars which harden soonest^ are also the 
roost tenaci6u8.— «^nna/e« de Chimie et de Physique^ MarSy 1826. 



Composition for the Covering of Buildings^ by M. Pew. 

The composition proposed by the author, is destined to form a 
3ort of unalterable, and incombustible mastich. For this purpose, 
he takes the hardest, and the purest limestone that he can find, free 
from sand, clay, or other heterogeneous matter. White marble is to 
be preferred, if it can be procured. The limestone is calcined in a 
reverberatory furnace; it is then pulverized, and passed through a 
sieve. One part is taken by weight, and mixed with two parts of 
clay, well baked, and similai4y pulverized. This mixture must be 
made with great care. On the other hand, one part of calcined and 
pulverized sulphate of lime (gypsum,) is taken^ and two parts of clay, 
baked, and pulverized, added to it. These two sorts of powder are 
then combined and incorporated, so as to produce a perfect mixture. 
The composition is preserved for use in a dry place, sheltered from 
the air, where it keeps for a long time, without losing its properties. 
When it is to be used, it is mixed with about a fourth part of its 
weight of water, which is gradually added, stirring it continually, 
until it forms a thick paste. This paste is spread upon the laths, 
and jwsts of buildings, which it renders entirely incombustible. It 
becomes, in time, as hard as stone: allows no moisture to penetrate, 
and is not cracked by hoat. When well prepared, it wifi last for 
any length of time. The composition, when still in a plastic state, 
will receive whatever colour it may be thought proper to give its. . 
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Sir<mg Leather for Harness^ and other Saddlery work. 

In Poland, and Russia, the twisted leather which they make them- 
selves, is preferred to every other kind, for harness. For making 
this leather, dried cow-hide is taken; the hair is removed by means 
of boiling water, and a sort of scraper; it is then cut into long strape^ 
which are sewed, end to end; the two extremities of the long strap 
thus formed, are then stretched together, and the strap thus becomes 
double. In this state, it is impregnated with fatty suostances, made 
^arm; it is then suspended by a hook, to the roof, and wei^ts at- 
tached to its lower part^ In this manner, the strap forms two parallel 
bauds, placed in a vertical position, and united above and below. 
Two sticks are passed between them, crossed horizontally; and they 
are twisted, and pressed against each other, as strongly as possible; 
and when the moving power ceases, they turn of themselves in the 
opposite direction. I^nng this operation, the leather is very sensiblj 
heated; fatty substances are then applied to it anew, with which it 
is fully impregnated, and at length acquires an extraordinary decree, 
of pliancy. The leather thus prepared, lasts for a very long time, 
and preserves its qualities in all sorts of weather. 

Btdl. UniV' August, 1825. 



CowSj Horsesy and Sheep^fed on Itsh^ in Persia, 

The cows have humps, and resemble those of India; milk, butter, 
and ghee, are very abundant, and good of their kind. This is the 
more remarkable, as the cattle have but little pasture in the neigh- 
bourhooil of the town; and it is certain, that one cliief article of their 
food is dried fish^ a little salted; the cattle become very fond of this, 
which, with pounded date-stones, is all they get to eat for a consid- 
erable portion of the year. The natives assert, that, so far from the 
milk being spoiled when the cattle feed on these things, they drink 
much more water, which increases both the quantity and quality of 
the produce. Horses, and sheep, as well as cows, are fed on this 
diet, and thrive equally well upon it. [Fraaer^e Travels. 



Mamfacture of a Paper ^ which lias the property of removing HuH 
from articles of Iron and Steel. 

After having dried a certain (juantity of pumice among live coals, 
and reduced it to powder, grind it with linseed oil varnish, and then 
dilute it with the same varnish, until it be thin enough to be laid up- 
on paper, with a pencil. To give this layer a yellow, black, or 
brownish -red colour^ the mass is mixed, before applying it to the 
paper, with a little ochre, English red, or lamp-bUick, Care must be 
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taken to lav the substance on as equally as possible, and to drjit in. 
the air. When the first coat, thus applied to the paper, is dryv an- 
other is to be laid on, in like manner. Those who manufacture it for 
sale, pass the paper, thus prepared, under a cylinder, to render it 
smootn. It is further to be observed, that the mass must be liquid^ 
and tiiat it must be stirred about, before applying it to the paper. 



LIST OF PATENTS |N ENGLAND. 

PPUch passed the Great Seal in December , 1826. 

To John -Costiga:n, of Collon, in the county of Louth, in that part 
of the United Kingdom, called Ireland, civil engineer, for his inven- 
tion of certain improvements in steam machinery or apparatus — 
18th December. 

To Peter Mackay, in the county of Surrey, gentleman, in conse- 
quence of a communication made to him by a foreigner residing 
abroad, that he is in possession of an invention of certain improve- 
ments by which the names of streets and other inscriptions will be 
rendered more durable and conspicuous — 18th December. 

To William Johnson, of Droitwich, in the county of Worcester, 
gentleman, for his invention of certain improvements in the mode of 
process, and form, of apparatus for the manufacturing of salt, and other 
purposes — 18th December. 

To Maurice De longh, of Warrington, cotton spinner, for his in- 
vention of certain improvements in machinery or apparatus for pre- 
paring rovin^s, and foi" spinning, twisting, and winaing fibrous sub- 
stances — 18tn December. 

To Charles Hafsleben, in the county of Middlesex, Esq. for his 
invention of certain improvements in constructinff or building of 
ships, and other vessels, applicable to various useml purposes, and 
in machinery for propelling the same— 20th December. 

To Thomas Quavrill, in the city of London, lamp-manufacturer^ 
for his invention of certain improvements in the manufacture of lamps 
— 20th December. 

To W^iliiam Kingston, master mill-wright, and Geor^ Stebbing, 
mathematical instrument maker, of Portsmouth, for their invention 
of certain improvements on instruments or apparatus for the more 
readily, or certainly, ascertaining the time ana stability of ships and 
other vessels — 20tli December. 

To Melvil Wilson, in the city of London, merchant, in conse- 
quence of a communication made to him by a certain foreigner re- 
siding abroad, he is in possession of an invention of certain improve- 
ments in machinery for cleaning rice — 20th De<iember. 

To Chiirles Seidler, in the'county of Middlesex, merchant, in con- 
sequence of a communication made to him by a foreigner resident 
abroad, for having discovered a method of drawing water out of 
mines, wells, pits, and other places— »20th December. 
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* To Frederick Andrews, in the county of Essex, gentleman, for 
his invention of certain improvements in the construction of carriages, 
Asd in the engines, or machinery to propel the same, ib be operated 
upon by steam, or other suitable power, which engines or machinery 
are also applicable to other purposes — 20th December. 

To Charles Random Baron de Borenger, of the county of Middle- 
sex, for his having discovered and invented certain improvements in^ 
gunpowder-flasks, powder-horns, or other utensils, of different shapes, 
such as are used, or can be used, for the purpose of carrying gun- 
powder therein, in order to load therefrom, guns, pistols, blunder- 
busses, and other fire-arm»-^20th December. 

To Valentine Bartholomew, in the county of Middlesex,. gentle- 
man, for his invention of improvements in shades for lamps, and 
other lights — 21st December. 

To John Gre^ry Hancock, in the county of Warwick, plated 
beading and canister-hinge manufacturer, for his invention of a new 
elastic rod, for umbrellas and other the like purposes — 21st December. 



French Patents^ 1826. 



To A. Dutertre, Paris, for his invention of a new instrument to the 
use of sight. 9th June— '15 years. 

De Bugury, and Bernhardt, Paris, for their invention and impor- 
tation of a certain process to produce artificial leather. 16th June — 
10 years. 

Aaroness de Gavedell-Greann^, Paris, for her importation and im^ 
provement of maaufucturing bricks by machinery. 16th June — 15 
years. 

V. L. Slmonard, Lyons, Department Rhone, for his addition and 
improvement to his patent for a m^echanical process of driving boats 
up the river by the current. 21st Dec. 1825 — 15 years. 

G. Hunter, Paris, for his invention of a carriage, carrying its own 
iron rail road. I6th June— -15^ear8. 

P. Fouquier, Roubaix, for his invention of a manufacturing weaver 
combs of steel. 16th June — 5 ^ears. 

J. B. Y. Buisson, Paris, for his invention of a process for bleaching 
and washing linen by steam. I6th June — 10 years. 

B. Laboyer de St. Gervaiz, Paris, for his invention of a machine he 
calls '• Voltige.^^ 16th June— 10 years. 

C. P. Anweaum, Rouen, Department Seine inferieure, for his in- 
vention to sew, mechanically, shoulder straps, &c. 26th June— »5 
years. 

L. Baron, Nimes, Department Gard, for his improvement and ad- 
dition to his patent of invention for a distilling apparatus. 23d June 
—5 years. 

H. Bruguiere, Nimes, Department Gard, for his invention of im- 
provement? to M. Derosnes' distilling apparatus. 23d June— 5 years. 
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P. Daste, Condon, Department Gers, for his inyention of a ma- 
chine to grind corn. 23d June— >5 years. 

P. Vital, Paris, for his invention of a process to learn to write in a 
short time. 23d. June-«-5 years. 

A. N. Lithomond, Paris, for his invention of a process to manu- 
&ctttre artificial marble, stone, and ornaments thereof. £3d June— 
15 years. 

M. Poole, London, for his invention to tan leather by the com- 
pression of the atmosphere* 2dd June— 15 years. 

J. Hayward, Paris, for his invention of a new apparatus to filter 
and clarify sirups, &c. 23d June-»5 years. 

E. Fessart, Paris, for his invention of a tool to clean bottles. 30th 
June— 10 years. 

J. Suttil, London, for his importation of a set of machinery to spin 
hemp, flax, &c. 30th June— 15 years. 

A. Brouguiers, La Rochelle, Department Charente inferieure, for 
his improvement and additions to his patent for a distilling appai-atus. 
11th Dec. 1817—10 years. 



NOTICES. 

Eau de /atreZfe.- This liquid, which is mentioned in the article on 
the *^ Manufacture of Catgut," &c. is a weak bleaching liquor, em- 
>loyed in Paris, not onl^ in manufactories of several kinds, but also 
n domestic economy. The bleaching salts (chlorate of lime), made 
and sold in this city, may be used wherever a liquid similar to the 
eau de JaveBe is wanted, and it may be graduated to any desired 
strength. 



t 



The article on Japanning and Varnishing, which has been omitted 
in several numbers, we hope to resume in the next 



We had prepared an article on the Baltimore Rail Road, and the 
Pennsylvania Canal, but our forms were filled, and it has been 
crowded out. 



It has been suggested, that it would be an improvement, to place 
the titles of the respective articles at the head of each page, instead 
pf the present running title; we will adopt this plan at the commence- 
ment of the next volume. 



Errata. — In page 286, of this number, line 18, from the bottom, 
for " the plan of forming," read other modes of forming. In the same 
Hne, after ** connexion," insert were suggested. 

For Abraham Pennock, read Abraham L. Pennoclu 
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On House Painting, 

House Painting is an art of great antiquity, and it is more than 
probable, that the earliest erections, of a durable nature, received some 
additions from the pencil of the artist. Painting, as applied to build- 
ings, comprises, in the first place, the colouring of wood, iron, &c.j 
and to effect this, a pigment is spread over them with a brush, so 
that,' by a repetition of several coats, the material is preserved, and 
its appearance improved. 

The object of tliis division of our work, is to give an account of 
some mechanical proceedings in certain kinds of painting, calculated 
to preserve and embellish the walls of houses, and furniture. This 
branch of the art, extends to every part of architecture* The whole 
building becomes the workshop of the artistj the stairs, the balus- 
trades, the sashes, the doors, and the railing of all kinds, occupying 
his first care, and then the ceilings and wainscoting^ 

The artist gives to all his subjects, a chosen and uniform tint; but 
he has it in his power to vary the colours on different parts of the 
building, in such a manner as to produce the most pleasing effect. 

Among the utensils of the painter, it is needless, but for rendering 
the article complete, to mention brushes and pencils, of all sizes, as 
absolutely necessary. 

The brushes are made of boars' bristles, or of hair, with a mixture 
of bristles; they ought to be straight, very smooth, and of a round 
form. Half an hour before they are used, it is proper to soak them 
in water, in order to swell the wood of the handle, and prevent the 
hairs from falling off; after this, they maybe applied to all purposes, 
either in water colours, or in oil: but it may be observed, that tor the 
former, they require less softening. 

Vol. hi:— No. C— June, 1827. 46 
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The pencils are made of badgers' hair, or any fine hairs, encased in 
thepipes of quills of all sizes. 

Ttie vessel whet-ein the pencils arc cleansed, is made of copper or 
of tin, smooth below, rounded at the ends, and divided into two parts 
bv a thin plate in the middle. The oil, or the substance with which 
tne pencil is cleansed, is contained in one of the divisions. 

The palette is made of the wood of th« pear or apple tree, of an 
oval, or a square shape, very slender, but somewhat thicker at the cen- 
tre, than at the extremities. A hole is made in one of its sides, suffi- 
ciently large to admit the thumb of the workman. 

When the palette is new, it is covered with oil of walnuts; and as 
often as it dries, the operation is repeated, till it be fully impregnated; 
it is afterwards polished, and finally rubbed with a piece of linen, 
dipped in oil of common nuts. 

The painter's knife, is a thin,' flexible plate, equally slender on both 
sides, rounded at one extremity, and the other fixed into a handle of 
wood. 

All the vessels employed to hold the colours, should be varnished; 
a precaution necessary to prevent their drying too quickly; and they 
may be cleansed, with a piece of marble, or any hard stone, by means 
of water, oil, or essence. 

To grind, is to reduce to powder, the substances which give co- 
lours; and to dilute, is to impregnate a liquid, with a tint, in such a 
manner as to make it capable of being applied by a brush. 

When the materials are ground in water, it is proper to dilute 
them, in size made from parchment. If they are diluted by spirit of 
wine, there must be no more diluted than what serves the immediate 
occasion, as colours prepared in this manner, dry very rapidly. 

Colours ground in oil, are sometimes diluted with "pure oil, more 
frequently with oil mixed with essence, and commonly with the sim- 
ple oil of turpentine; the essence makes the colours easy to work.* 

When colours are ground with the oil of turpentine, and diluted 

• Oil of turpentine, or, as it is called, turps, is in general use in house paint- 
ing, and is the ingredient by which the flatting, as it is termed, is performed. 
All the larch and fir-trees furnish a resin, known by the generad nanne of tur- 
pentine. Commerce distinguishes scvenil qualities according to its degree of 
goodness. The larch-tree furnishes what is called Venice turpentine; it is ob- 
tained by being made to flow from the trunk of the tree, through holes made 
with an auger, in which small pipes are flxed, that conduct th^ juice into buck- 
ets placed to receive it. This turpentine has a yellowish and limpid colour, a 
stnong aromatic smell, and bitter taste. In Canada, the peasants collect it from 
the flr-tree by perforating the sacs, which contain it under the bark, with the 
point of a honi \«rhich is fllled with this juice. It is afterwards distilled, on 
which it liberates an oil more or less voUtile, according to the degree of heat 
employed. When the operation is done by a bath, a white, limpid, and odo- 
riferous oil is obtained, which is called essence of turpentine. The residue 
from this distillation, forms the boiled turpentine of commerce. This is sold 
at the colour shops, in the same way in which oil is, viz. by the gallon. This, 
as well as the oil, considerably improves by age: hence all painters, in a large 
way of business, keep it by them in quantities, which enables them to depend 
on their work retaining its colour: a circumstance of no little importance in our 
present mode of house painting. 
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in varnish, as they require to be immediately applied, it is necessary 
to prepare a small quantity at a time. This preparation of colours, 
gives greater brilliancy, and dries more speedily, than those prtpar- 
ed in oil; but they require more art to manage them. 

They grind colours, or coloured substances, with a mullar, which is 
employed on the stone, till they become a very fine powder. The 
operation is facilitated by moistening them, from time to time, with a 
little water, and by collecting them under the mullar, with the knife. 
They are afterwards laid in small heaps on a sheet of white paper, 
and allowed to dry, in a situation not exposed to dust. Those who 
grind white lead, have a stone for that purpose only, as this colour is 
very easily tarnished. In executing this part, well, it is necessary to 
grind the colours equally, and moderately; to grind them separately, 
and not to produce a tint by mixture, till the colours are well pre- 
pared. 

Dilute no more, at a time, than what you have occasion to employ, 
to prevent them from growing thick. 

In grinding the colours, put in no more liquid than what is neces- 
sary to make the solid substances yield easily to the mullar: the more 
the colours are ground, the better they mix, and give a smoother 
and more agreeable painting. 

It is also necessary to give all attention to the grinding and dilut- 
ing of colours, that tney may be neither too thick, nor too thin. 

rrepare only the quantity neces9ary for the work you undertake, 
because they do not keep, long; aqd those which are newly mixed, are 
more vivid, and beautiful. Hold the brush straight before you, and 
allow only the surface to ]}e applied to the subject; if you hold it in- 
clined in any other direction, you will run the hazard of painting un- 
equally. It is necessary to lay on the colours boldly, and with firm 
strokes; taking care at the same time, to spread them, equally over 
the surface, and not to fill up the moulding, and carved work. If 
this accident should happen, you must have a little brush to clean 
out the colours. Stir tnem frequently in the vessel, that they may 
preserve always the same tint, and that no sediment may remain at 
the bottom. Take care not to overcharge the brush with the colour. 
Never apply a second layer, till the first, or preceding one, be perfect- 
ly dry; which it is easily known to be, when, in bearing the hand 
gently over it, it does not adhere. In order to render this drying, 
more speedy and uniform, always make the layers as thin as possible. 
Before painting, it b necessary to prime the subject; that is, to give 
it a layer of size, or of white colouring oil, to fill up the pores, and 
render the surface, smooth: by this means, fewer layers of colour, or 
of varnish, are afterwards necessary. Every subject to be painted, or 
gilt with leaf gold, ought to have, first, a white ground; this preserves 
the colours fresh and vivid, and repairs the damage which they occa- 
sionally receive from the air. 

To paint in water-colours, which, from its simplicity, should first 
occupy the artist's attention, is to do it in those which are ground in 
water and diluted in size. There are three kinds, of this painting; 
namely, the common, the varnished, and that which is called king^$ 
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white; but before entering on these, it is necessary to make some 
preiiminary observations. 

1. Take care that there be no grease on the subject; and if there 
be, scrape it off, or clean it with a lye, or rub the greasy part with 
garlic and wormwood. 

2. Let the diluted colour, fall in threads from the end of the brush 
when you take it out of the vessel; if it adheres to it, it is a proof 
that it wants size. 

3. Let all the layers, especially at the beginning, be laid on very 
warm, provided that the liquid be not boiling, which would effectu- 
ally spoil the subject; and if on wood, expose it to crack. The last 
layer, given immediately before the varnish, is the only one which 
ought to be applied, cold. 

4. In very fine work, where it is necessary to have beautiful and 
solid colours, the subjects are prepared by size, and proper whites, 
which serve as a ground to receive the colour, and render the surface 
very equal, and smooth. 

6. Whatever colour is to be laid on, the white ground is the best, 
as it assimilates most easily with the painting, which always borrows 
somethina of the ff round. 

To make the following details sufficiently plain, we shall take the 
measures, to which the quantity of colours are applied, at fathoms; 
that is to say, six feet in height, by six feet in breadth. We shall 
afterwards fix the quantity of materials, and of liquids, necessary to 
cover this surface. This, however, cannot be exactly defined; as 
some subjects imbibe.the colours much more than others. The man- 
ner of employing them, also makes a difference ; as habit, enables one 
to manage them to greater advantage, than another. And it is also 
to be observed, that the first layer will consume more than the se- 
cond; and that a prepared subject, requires less than one which has 
not been so. 

When we speak of a fathom, it jmust be understood of a smooth and 
equal surface; for if the wood is varied with mouldings and carving, 
there must be a difference in the quantity of colours. In general, it 
requires about a pound of colours, to paiat a square fathom, in water- 
colours. In making up this quantity, take three-fourths of co- 
lours, ground in water, and to thid add about six ounces of size, to 
dilute it. 

Works which require no great care, or preparation, as ceilings and 
stair-cases, are generally painted in common water colours, f. c. with 
earths infused in water, and diluted in size. 

For a common, white kind of this painting, steep Spanish white 
moderately pounded, in water, for two hours. Infuse a proper quan- 
tity of the black of charcoal, in water, fDr the same space of time : mix 
the black and white in the proportion .that the tint requires; after- 
wards mix them up with a pretty strong size, sufficiently thick and 
warm, and apply them to the subject, in as many layers as may be 
thought necessary. It requires about two pounds of white, in a pint 
of water, and a quantity of black, in proportion to the tint, together 
with a part of size, to cover a square fathom, if >tl)is be employed 
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on old walls, they must be well scraped, the dudt brushed olT with a 
hair broom, 2ind washed, carefully, with lime water. If on new plas- 
ter, the colours require more size. 

All kinds of colours may be ground in water only, when the tint is 
made ; and when they have been infused in water, they must be mixed 
up with size. 

The white des carmes is a manner of whitening interior walls, 
whereby they are rendered extremely beautiful. To effect this, pro- 
cure a quantity of the very best lime, and pass it through fine linen; 
pour it into a large tub, furnished with a spigot, at the height equal 
to that which the lime occupies: fill the tub with clear spring-water; 
beat the mixture with instruments of wood, and then dlow it to settle 
for ^ hours. 

Open the spigot, allow the water to run off, supply the tub with 
fresh water, and continue this operation for several days, until the 
lime receives the greatest degree of whiteness. 

When you allow the water finally to run off, the lime will be 
found in the consistency of paste; but with the quantity you use, it is 
necessary to mix a little Prussian blue, or indigo, to relieve the bright- 
ness of the white, and a small quantity of turpentine, to give it bril- 
liancy. The size proper for it, is made of glove-leather, with the ad- 
dition of some alum; and the whole is applied with a strong brush, in 
five or six layers, to new plaster. 

The wall is rubbed over, strongly, with a brush of hog's bristles, af- 
ter the painting is dry; which gives it its lustre and value, and which 
makes it appear like marble or stucco. 

Badegeon is a pale yellow colour, applied to plaster to make it ap- 
pear like free stones. It gives to old houses, and churches, the ex- 
terior of a new building, by assuming the colour of stones newly cut. 
Take a quantity of lime, newly slaked; add to it the half quantity 
of what the French call sdure de pierre, in which you have mixed a 
€[uantity of the ochre of rtie^ according to the colour of the stone you 
intend to imitate. Steep the whole m a pail of water, in which is 
melted a pound of rock alum. When the sdure depierre cannot be 
obtained, it is necessary to use a greater quantity of ochre de rue^ or 
of yellow ochre, or grind the scales of the stone de St. Leu; pass it 
through a sieve; and along with the lime, it will form a cement, on 
which the weather will scarcely make any impression. 

When the ceilings or roofs are new,, and you wish to whiten them, 
take white of Bougival, to which add a little of the black of charcoal, 
to prevent the white from growing reddish: infuse them, separately, in 
water; mix the whole with half water, and half size of glove-leather, 
which, being strong, would make the layer come off in rolls, if it were 
not reduced with water. Give two layers of this tint, while it is luke- 
warm. If the roof has been formerly whitened, it is necessary to 
scrape to the quick, all the remaining white; then give it two or three 
layers of lime, to ground, and whiten it. Brush it carefully over, and 
give it two or three layers of the white of Bougival, prepared as 
before. 

To finish the fire-places, clean them with a very strong brush, and 
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carefully rub off the dust and rust; pound about a quarter of a pound 
of lead ore into a fine powder, and put it into a vessel with a half 
pint of vinegar; then apply it to the back of the chimney with a 
brush: When it is made black with this liquid, take a dry brush, 
dip it in the same powder without vinegar, and dry and rub it, with 
this brush, till it become shining as glass. 

The advantages of this kind of painting, are, that the colours do 
npt fade; that they reflect the light; that they give no offensive smell, 
but permit the places to be inhabited as soon as finished ; and that 
the varnish preserves the wood from insects, and moisture. 

To make a fine varnish on M^ater-colours, seven principal opera- 
tions are necessary; namely, to size the wood, to prepare the white, 
to soften and rub the subject, to clean the moulding, to paint, to 
size, and to varnish. 

To size the wood, is to ^ve one or two layers of size, to the sub- 
ject which you intend to paint. To make which, in the most perfect 
manner, take tliree heacls of garlic, and a handful of wormwood 
leaves ; boil them in three pints of water, till they are reduced to one; 
pass the juice throu^ a linen cloth, and mix it with a pint of parch- 
ment size; add half a handful of salt, and half a pint of vinegar ; and 
boil the whole on the fire. 

Size the wood with this boiling liquor; allow it to penetrate into 
the carved and smooth places of the wood, but take care, at the same 
time, to take it as clean off the work as possible, or, at least, to 
leave it at no one place thicker than at another. This first sizing, 
serves to fill up the pores of the wood, and to prevent the materials 
afterwards from collecting in a body, which would cause the work 
to fall off in scales. 

In a pint of strong parchment size, to which you have added four 
pints OT warin water, put two handfuls of white Bougival, and allow 
it to infuse, for the space of half an hour; stir it well, and give a single 
layer of it, p) the subject, very warm, but not boiling, equally and 
regularly laid on, and dashed with repeated strokes of the brush, into 
the mouldings and carved work. 

To prepare the white, take a quantity of strong, parchment size, 
and with the hand, sprinkle lightly over it, Bougival white, till the 
size be covered with it, about half an inch in thickness; allow it to 
soak, for half an hour, as near the fire' as to keep it milk warm; and 
then stir it with the brush till the lumps are broken, and it be sufii- 
ciently mixed. 

Give seven, eight, 6r ten layers of this white, or as many as the 
nature of the work, or the defects in the wood, shall render necessary, 
giving more white to the parts which require to be softened ; but, m 
general, the layers must be equal, both with regard to the quantity of 
me white, and the strength of the size. 

The last layer of the white, ought to be clearer than the rest, and 
is made so by adding water. It must be applied more slightly, taking 
care, with small brushes, to cover all the dimcult places in the mould- 
ings and carved work. It is necessary also, between the drying of 
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the different layers, to fill up all the defects with white m^tich and 
size. 

The work being dry, take little pieces of white wood, and of pumice- 
stone, ground for the purpose into all necessary forms, either for the 
panels, or the mouldings. Take cold water, (heat being destructive 
of this kind of Work, it is common in summer, to add a little ice;) 
soften the wall with a brush, but only as much, at a time, as you can 
easily work, as the water might dilute the white, and spoil tlie whole; 
then smooth, and rub it with the pumice-stones, and the small 
pieces of wood: wash it with a brush as you smooth it, and rub it 
over with a piece of new linen, which gives a fine lustre to the work. 

The mouldings, and carved work, are cleaned with an iron knife ; 
and the only thing to be attended to, in the operation, is not to raise 
the grain of the wood. 

The subject, thus prepared, is ready to receive the colour you intend 
to give it. Choose your tint ; suppose a silver colour. 

Grind white ceruse, and Bougival white, separately, in water, of 
each an equal quantity, and mix them together. Add a little blue 
of indigo, and a very small quantity of black of charcoal from the 
vine-tree, very fine, ground also separately, and in water; more or 
less of the one, or the other, gives the tint you require. Dilute this 
tint in strong parchment size ; pass it through a bolting cloth of silk, 
very fine, and lay the tint on your work, taking care to spread it 
very equally ; ana then give it two layers, and the colour is applied. 

Make a weak, beautiful, and clean size; stir it till it cools ; strain 
it through a fine cloth, and give two layers to the work with a soft 
painting brush, which has been used, but which you have been care- 
ful to clean. Take care not to choak up the mouldings, nor to lay 
on the size, thicker on one place than another, and spread it over the 
work very slightly, otherwise the colours will be injured, and undu- 
lations in the painting will be the result 

The beauty of the work depends on this last sizing; for if any part 
is omitted, tne varnish will penetrate into the colours and give it a 
darker shade. 

When the sizing is dry, lay on two or three layers of spirit of 
wine' varnish, taking care tnat the place on which you lay it, be warm, 
and the work is finished. [Partington's. Mechanic's Gallery. 

(to be COKTISUXll.) 



ON THE NATURE AND PROPERTIES OF TIMBER. 

ExtraaUdJr&m « The Ekmeniary Prindpks of Carpentry, by TTumuu Tredgpld" 

[Continued from page 291.] 

Description of Woods.^' 

Class I. 

The first class contains all woods that have larger transverse septa 

• As the species described by Tredgold, are not, in general, the same with ' 
those used in this country, we shall select a small part only of this article, with 
a hope that it may awaken attention to a subject which has been too much ne- 
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(silver grain.) The woods of this class, are compact, h^rd, and 
* heavy; never very deep coloured, the oak being the darkest coloured 
of the class; they are nearly free from smell, and never resinous. 

This class is formed into two divisions; one, containing those 
woods, in which the annual rings are distinctly porous on one side, , 
and compact, or nearly compact, on the other; the other division, con- 
tains those in which the annual rings are sensibly uniform, and only 
to be distinguished by a difference of colour. 

Division!.. — In this division, I have only observed one species, the 
oak, which is universally allowed to be the best of woods. 

1. Oak.— Of the oak (the Quercus of botanical writers) there are se- 
veral species, which produce valuable timber. Vitruvius enumerates 
five kinds, viz. the esculus, the cerrus, the quercus, the suber,and the 
robur; the timber of each, being distinguished by its peculiar proper- 
ties: but it would be difficult to identify some of the kinds mentioned 
by him, with the species described bj botanical^ writers. Vitruvius, 
by his observations, shows that the qualities of the different species 
were attended to, and they must also have been well understood by 
the Gothic builders in this country, for in the roofs and beams of 
most of their buildings, we find a very superior kind of oak, which 
sometimes closely resembles, and is often mistaken for, chesnut I 
have heard this kind of oak called the " Irish oak." Evelyn com- 
mends the Irish oak " for resisting the worm ;" but to what species 
of oak he alludes, I have not been able to determine. 

In general, the English oak is spoken of by practical men^ as though 
there were but one species, and no difference in the quality of the wood, 
except that {produced by soil and situation; but two distinct species 
have been long known to English botanists; and it appears from the 
observations and inquiries I have made, that the kmds which are 
* common in different districts, are different species. I have not been 
able to extend my observations on this point, so far as I was desirous 
of doing, but as the different species differ materially in their pro- 
perties, it is of national importance that the best species for ship- 
timber, should be most commonly cultivated; therefore I hope the 
investigation will be continued by some one more competent to the 
task. 

Common British oak ( Quercus robur) is found throughout the tem- 
perate parts of Europe, and is that which is most commonly met with 
in the woods and hedges of the south of England. 

The leaves of this species are, irregularly sinuated, with short, or 

glected by us, but which is beginning to force itself upon our notice, in conse- 
quence of the rapid decrease of some kinds of timber, which have been impro- 
yidently wasted, in our most populous districts. . The period has amved, when 
the relative value of the varied productions of our forests, whether employed 
for their beauty, strength, or durability, may be correctly estiraated; most of 
our woods having been in use for a number of years, and in all the varieties of 
situation requisite to enable us to estimate the latter property. Our engineers, 
naval architects, and builders, might furnish individual observations, which, 
' when collected and compared, would be invaluable. 
. The tabular experiments will serve to show the manner of presenting the 
result of observations on the strength of timber. [Editq^. 



Digitized by 



Gocfgle 



AMERICAN MECHANICS^ MAGAZINE. 



369 



scarcely any footstalks; the acorns have long stalks. In favourable 
situations, this species attains an immense size. A fine healthy tree, 
now growing (18£0) in the grounds of Earl Cowper, at Panshanger, 
Herts, measures nearly 18 feet in circumference, at 5 feet from the 
ground ; and the whole height of the tree exceeds 75 feet. 

The wood of this species has often a reddish tinge; the larger septa 
are always very numerous, producing large flowers; the grain is tole- 
rably straight and fine, and it is generally free from knots; sometimes 
closely resembling foreign wainscot. It splits freely, and makes good 
laths for plasterers- and slaters; and it is decidedly the best kind of 
oak for joists, rafters, and for any other purposes where stiff and 
straight grained wood is desirable. 

The sessile-fruited oak, bay-oak of Bobart, Norwood oak of M ar- 
tyn (Quercus seasUi/lora) is a native of the woods and hedges of the 
temperate parts of Europe, and appears to have been first noticed as 
a distinct species, in this country, by Mr. Bobart, in Bagley Wood, 
and near ISTewbury, in Berkshire. It has been observed by Mil- 
ler, near Dulwich, in Sorry; and it appears to be the common oak 
of the neighbourhood of Durham, and perhaps generally of the north 
of England. 

The strength, elasticity, toughness, and hardness of the sessile- 
fruited oak render it superior for ship-building, but it is both heavier, 
and more difficult to work*, than the robur; how far they may differ in 
durability, remains to be determined. The wood for the old Sove- 
reign of the Seasj was from the north: is it not probable that the 
greater part of it was of the sessile-fruited oak? The hardness of 
3ie timber, "when taken in pieces after forty-seven years' service,'' 
is in favour of this conjecture. 

In order to make experiments on the two species, when grown at 
the same place, and nearly of the same age, I was supplied with 
specimens by Mr. Atkinson. 

The trees were cut a little before the fall of the lea^ and being cut 
into small scantlings, after drying two months, they were submitted 
to experiment. 

The following table shows the results of trials on two pieces, each 
piece an inch square, and sustained by supports £4 inches apart, the 
weight being applied in the middle ot the length. 



CoroparatiTe itiif' 
new or weieht that 
bent the piece, se> 
ven^twentieths of 
an inch. 



Species of oak. 



Specific gnyity. 



Weight of a cnhii 
foot in pounds. 



L««!s; 



Comparatire 

strength or weigbt 

that broke the 

piece. 



Q.aercus robur. 
Quercus sessiKflora 



•807 
•870 



50M7 

«4«97 



pounds. 

W7 
140 



pounds* 
322 
350 



Both these specimens broke short without splitting, therefore these 
experiments offer a very fair view of the properties of the two spe- 
cies. The sessiliflora bent considerably more at the time of fracture 
than the robur, but it could not be measured with that correctness 
which is necessary to render such data useful. 

Vol. 111.— No. 6.— June, 1827. 47 
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The following table contains the values of the cohesive force, and 
modulus of elasticity, calculated from the above experiments. 



Speeietofoftk. 


Cohevve force of* 
iqaare inch in pounds. 


Wdeht of modulus of 
a square inch* 


ComparatiTe tough- 


Qnercut robar • . 




1,648,058 
1,471,256 


Si 
108 



These pieces were hastily, and therefore imperfectly, seasoned; but 
as they were treated exactly alike, this would not effect the compari- 
son. 

There is another species, called the Durmast oak, which is a na- 
tive of France, and tlie south of England; its wood is not so strong, 
nor of so firm a texture, as the English oak, and It retains its foliage 
much later. 

' The Austrian oak, is a taller tree than the English oak, but the 
wood is whiter, softer, and less valuable. 

Of the American species, the chesnut-leaved oak is a tall tree, re- 
markable for the beauty of its form; the wopd is coarse grained, but 
is very serviceable, and is much used for wheel carriages. 

The mountain red oak {Quercus rubra) is a native of Canada, and 
the country west of the Alleghany mountains; it is called the red 
oak, from the leaves changing to a red, or purple colour, before they 
fall off. It is a large and fine tree, of 90 or 100 feet in height, and 
of rapid growth; the wood is useful for many purposes, but it is light, 
spongy, and not very durable^ 

The white oak, {Quercu8 albch) so called from the whiteness of its^ 
bark, is a native of the woods from New England to Carolina, and 
acquires an immense size, in some of the middle states. Its wood is 
tough and pliable, and it is preferred to all others, in America, for both 
house and ship carpentry, being much more durable. It is less du- 
rable than British oak, but it is of a quicker growth. 

The blunt-lobed, iron oak, is another of the American species, that 
produces very valuable ship-timber; the wood is hard, and not liable 
to decay, and is preferred for fencing. It is found in most of ihe 
upland forests, from Canada to Florida, and is a tree of 60 or 70 feet 
in height. 

The species of the Riga oak, so valuable on account of the straight- 
ness of its grain, and freedom from kpots, does not appear to have 
been determined: neither have I been able to find from what species 
the Dutch wainscot is obtained; it is grown in the forests of Germany, 
and floated down the lUiine.. 

According to Hassenfratz, the mean size of the trunk of the 
Common oak is 45 feet in length, and 32 inches diameter. 

White American oak 58 35 

Red American oak 48 32 

Oak, of a good quality, is more durable than any other wood that 
attains a like size. Vitruvius says, it is of eternal duration, when 
driven into the earth; it is well known to be extremely durable in 
water; and in a dry state, it has been known to last nearly 1000 years. 
The more compact it is, and the smaller the pores are, the longer it 
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wifl last; but the open, porous, and foxy-coloured oakv which grows 
in Lincolnshire and SQme other places, is net near so durable. Mr. 
Chapman very justly observes, that the hearty of such oak, is scarcely 
superior to the sap, of better kinds. 

The chief use of oak is for ship-timber; the consump^on of oak, for the 
construction and repair of the British navy, in 1788, exceeded 50,000 
loads of timber. It is also useful for most of the purposes of the 
carpenter, and particularly in situations where it is exposed to the 
weather. It maKes the best walUplates^ ties, templets, king-posts, 
and indeed it is best suited for every purpose, where its warping in 
drying, and its flexibility,.do not render it objectionable; but, as Vitru- 
yius has observed, it is very subject to twist, and occasion cracks in 
the work it is employed in. 

The colour of tne oak is a fine brown, and is familiar to every one; 
it is of different shades; that inclined to red is the most inferior kind 
iaf wood. The larger transverse septa are, in general, very distinct, 
producing beautiful flowers, when cut obliquely. Where the septa 
are small , and not very distinct, the wood is much the strongest. The 
texture is alternately compact and porous; the compact part of the an- 
nual ring being of the darkest colour, and in irregular dots, surround- 
ed bj open pores, producing beautiful dark veins, in some kinds, 
particularly m pollard oaks. 

It has a peculiar smell, and the taste is slightly astringent. It 
contains gallic acid, and is blackened by contact with iron, when it 
is dainpi 

The young wood of English oak, is very tough, often cross grained, 
and dimcult to work. Foreign wood, and that of old trees, is more 
brittle and workable. 

Oak, warps and twists much in drying, and shrinks about one-thir- 
ty-second piEirt of its width, in seasoning, according to Mr. Couches 
experiments. 

The cohesive force of oak, varies from T,850 to 17,892 pounds per 
square inch. The mean of Mr. Barlow's experiments is 10,000 
pounds. I have taken 11,880 as a standard to compare with the 
other woods, being the result of an experiment on a specimen of a 
mean quality. " 

The weight of the modulus of elasticity, for a square inch, 
1,714,500 pounds, from a mean of various specimens. 

The* weight of a cubit foot of different kinds, is as under: 

English oak, from - - - 45 to 58 pounds, seasoned. 
Riga oak ------ 43 to 54 

Red American oak - - - 37 to 47 
White American oak - -. 50 to 56 
Adriatic oak ----- 58 to 68 

Representing the strength, stiffness^ and toughness of the common 
English oak (quercus robur) each by 100, it may be compared with 
the other kinds, as under: 
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It 18 necessary to obseryCj that the specimens of Riga and Dantzic 
oak, were of the best quality. 

Division 11/ — In the second division, there are several species; I 
have described only four; th^ bleech, alder, plane, and sycamore. 
The woods of this division, are very uniform in their texture, and 
very durable in water; they are useful for piles and planking in wet 
situations, but not applicable to other kinds of carpenters' work. 
Woods of this division, do not warp so much as those of the first di- 
vision. 

1. fiEEOH. — Of the beech tree, the Fasus sylvatica of botanists, 
there is one species, the common beech; the dinerence in the wood, 
proceeding, according to Miller, from the difference of soil and situ- 
ation; but owing to this difference, the wood is distinguished by the 
names brown or black, and white beech. 

Beech is durable when constantly immersed in water, but damp 
soon destroys it. In a dry state, it is more durable; but is soon injur- 
ed by worms, whether it be in a damp, or iti a dry state. Duham^l 
observes, that water-seasoned beech is much less subject to worms, 
than that seasoned in the common way; and Ellis says, to preserve 
it from worms, it ought to be cut about a fortnight after midsummer, 
and planked immediately; then the planks should be put in water 
about ten days, and afterwards dried. 

Beech is not useful in building, because it rots so soon, in damp 
places, but it is useful for piles, in situations where it will be constant- 
ly wet; and it is very useful for various tools, for which its uniform 
texture and hardness, render it superior to any other wood: it is also 
much used for furniture, and great quantities are brought to London 
in boards and planks. Before cast iron was introduced, much beech 
was used for railways for the collieries about Newcastle. 

The colour of beech is a whitish brown, of different shades ; the 
darker kind, is called brown, and sometimes black beech; the lighter 
kind, is called white beech. The texture is very Uniform ; the larger 
septa are finer, and do not extend so far in the length of the wood, as 
in oak, therefore the flowers are smaller. The annual rings are ren- 
dered visible by being a little darker on one side, than on the other. 
It is very uniformly porous, and might be easily made to imbibe some 
ingredient that would prevent the worms destroying it. 

It has no sensible taste or smell, it is not very difficult io work, 
and may be broudit to a very smooth surface. 

The white kind is the hardest, but the black, is tougher; and Eve- 
^ lyn says it is more durable, than the white. 

The cohesive force of a square inch of beech^ varies from 6070 to 
17,000 pounds; the weight of its modulus of elasticity, is about 
1,316,000 pounds; the weight of a cubit foot, dry, varies from 43 to 
53 pounds. The higher numbers are from Muschentroek, both in 
cohesive force and weight, and they are certainly much above any I 
have observed, as well as much above those of any other writer: about 
12,000 pounds is its mean cohesive force. 
Representing the strength of oak by 100, that of beech will be 103 

stiffness of oak by . 100, 77 

toughness of oak by . 100, 138 
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Hence it appears that oak is superior in stiffness, but neither so 
strong, nor so tough. 

2. Aldgr. — ^The alder tree is the Betvla alnus of botanists, a na- 
tive of Eun^ and Asia, that grows in wet grounds, and by the banks 
of rivers. The tree seldom exceeds 40 feet in height. 

The wood is extremely durable in water, or wet ground. Vitru- 
vius has; remarked, that in a wet state it will sustain the weight of 
very heavy piles of building, without risk of accident; and that the 
whole of the buildings at Ravenna, which is situate in a marsh, were 
founded upon piles of this wood. Evelyn says, he finds they used 
it under that famous bridge at Venice, the Rialto, which was built 
in 1591, or 228 years ago. But it soon rots when exposed to the 
weather, or to damp; and in a dry state, it is much subject to worms. 

3. Plane Tree.— Of the plane tree there are several species. 
The most common, are the oriental plane, and the occidental plane. 

The oriental plane {Platamis orimtalis) is a native of the Levant, 
and other eastern countries, and is considered one of the finest of 
trees* It attains about 60 feet in height, and has been known to ex- 
ceed eight feet in diameter. Its wood is much like beech, but more 
figured, and is used for furniture, and things of a like nature. The 
Persians employ it for their furniture, doors, aad windows. 

The occidental plane {Flatanus occidmtalis) is a native of North 
America, and is, perhaps, one of the largest of the American trees; 
on the fertile banks of the Ohio and Mississippi, some of the trees ex- 
ceed twelve feet in diameter. It is, sometimes, called water-beech, 
and sycamore; but the wood called sycamore, in this country, is a 
species of maple. The wood of the occidental plane, is harder than 
that of the oriental kind; but the occidental, is the most common in 
Britain, and to it only, the rest of this article applies. 

The colour of the wood of the plane tree, is nearly the same as 
that of beech, and it also closely resembles it in structure ; but it differs 
in the larger septa; as in the plane, the septa are more numerous, 
producing very beautiful flowers, when properly cut. It works easily, 
and stands very well. 

The cohesive force of a square inch, is about 11,000 pounds; its 
modulus of elasticity, is 1,343,000 pounds per square inch; and it 
weighs from 40 to 46 pounds, per cubic foot, when dry. 
Representing the strength of oak by 100, that of plane tree will be 92 

stiffness of oak by 100, - 78 

. toughness of oak by 100, ------- 108 

The wooid of the occidental plane, is very durable in water; and on 
that account, the Americans use it for wooden quays, in preference to 
any other kind. 

4. Sycamore. — The sycamore, or great maple, {Acer psmdo-pla- 
tanus) genetally called the plane tree, in the north of England, is a 
native of the mountains of Germany, and is very common in Britain. 

It is a large tree, and of quick growth; it thrives well, near the sea. 
According to Hassenfratz, the mean size of its trunk, is about 32 
feet in length, and 29 inches in diameter. Evelyn says, that in 
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Germany, they have a better variety, than the one which grows in 
Britain. 

The wood is durable in a dry state, when it can be protected from 
worms, but it is eaually as subject to be destroyed by them, as beech. 
It is used chiefly tor furniture, and the white wood of this tree, is . 
valuable for many ornamental articles. 



A century of the Names and Scantlings of Inventions, By the 

Marquis of Worcester. 

(Continued from page 323.) 

51. A rule of gradation, which, with ease and method, redueeth all 
things to a private correspondence, most useful for secret intelligence^ 

52. How to signify words, and a perfect discQMrse, by janglmg of 
bells of any parish church, or by any musical instrument within 
hearing, in a seeming way of tuning it, or. of an unskilful beginner. 

53. A way how to make hollow, and cover a water-screw, as big 
and as long as one pleaseth, in an easy and cheap way. 

54. How to make a water-screw tight, and yet transparent and 
free from breaking, but so clear that one may palpably see the water, 
or any heavy thing, how and why it is mounted oy turning. 

55. A double water-screw, the innermost to mount the water, and 
the outermost for it to descend more in number of threads, and, con- 
sequently, in quantity of water, though much shorter than the in- 
nermost screw, by which the water ascendeth — ^a most extraordinary 
help for the turning of the screw to make the water rise. 

56. To provide and make, that all the weights of the descending 
side of a wheel, shall be perpetually further from the centre, than 
those of the mounting side,. and yet equal in number and heft to* the 
one side as the other. A most incredible thing, if not seen, but tried 
before the late king (of blessed memoryt) in the tower, by my direc- 
tions, two extraordinary embassadors accompanying his majesty and 
the Duke of Richmond and Duke Hamilton, with most of the court 
attending him. The wheel was 14 foot over, and 40 weights of 50 
pounds a-piece. Sir William BalforeJ then Lieutenant of the Tower, 
can justify it, with several others. They all saw, that no sooner these 

freat weights passed the diameter line of the lower|| side^ but they 
ung a foot further from the centre; nor no sooner passed the diame- 
ter Rne of the upper side, but they huiig a foot nearer. Be pleased 
to§ judge the consequence. 

57. An ebbing and flowing water-work, in two vessels, into either 
of which, the water standing at a level, if a globe be cast in, instead 
of rising, it presently ebbeth, and so remaineth until a like globe be 
cast into the other vessel, which the water is no sooner sensible of, 
but that^ vessel presently ebbeth, and the other floweth, and so con- 

• ^'Of." i "Of happy and elorious," &c. 

* "Sir W. Bclford." | " Upper." 
§«• Lower." 1 "The." 
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tinueth ebbing and flowine, until one or both of the globes be taken 
out, working some little effect besides its own motion, without the 
help of an J man within sight or hearing: but if either of the globes 
be taken out, with ever so swift or easy a motion, at the very instant 
the ebbins and flowing ceaseth^ for if, during the ebbing, you take 
out the globe, the water of that vessel presently retumeth to flow, 
and never ebbeth after, until the globe be returned into it, and then 
the motion beginneth as before. 

58. How to make a pistol to discharge a dozen times with one 
loading, and without so much as once new priming requisite, or to 
change it, out of one hand into the other, or stop one's horse. 

59. Another way, as fast and effectual, but more proper for cara- 
bines. 

60. A .way, with a flask appropriated unto it, which will furnish 
either pistol or carabine with a dozen charges in three minutes' time, 
to do the whole execution of a dozen shots, as soon as one pleaseth, 
proportionably. 

61. A third way* and particular for mus^uets, without taking them 
from their rests to charge or prime, to a like execution, and as fast 
as the flask, the musquet containing but one charge at a time*. 

62. A way for a harquebuss^ a crock, or ship musquet, six upon 
a carriage, shooting with such expedition, as, without danger, one 
may charge, level, and discharge them, sixty times in a minute of 
an hour, two or three together. 

63. A sixth way> most excellent for sakers, differing from the 
other, yet as swift. 

64. A seventh, tried and approved before the late king (of ever 
blessed memory,) and a hundred Lords and Commons, in a cannon 
of eight inches half quarter, to shoot bullets of 64 pounds weight, and 
24 pounds of powder, twenty times in six minutes^ so clear from 
danger, that, after all were discharged, a pound of butter did not 
melt, being laid upon the cannon britch, nor the green oil discoloured 
that was nrst anomted and used between the barrel thereof; and the 
en^ne having never in it, nor within six foot of it, but one charge at 
a time. 

65. A way that one man, in the cabin, may govern the whole side 
of ship musquets, to the number (if need require) of 2 or 3000 shots. 

66. A way that, against several avenues to a fort or castle, one 
man may charge 50 cannons playing, and stopping when he pleaseth, 
though out of sight of the cannon. 

67. A rare way, likewise, for musquetoons fastened to the pummel 
of the saddle, so that a common trooper cannot miss to charge them 
with twenty or thirty bullets at a time, even in full career. 

When I first gave my. thoughts to make guns shoot often^ /thought 
there had been but one only exqtiisite way inventible^ yet by several 
trials, and much charge, I hav^ perfectly tried all these, 

68. An admirable and most forcible way to drive up water by fire, 
riot by drawing or sucking it upwards, for that must be, as the phi- 
losopher calleth it, infra sphseram aetivitatis, which is but at sucn a 
distance. But this way hath no bqunder, if the vessels be strong 
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enough; for I have taken a piece of a whole cannon, whereof the end 
was burst, and filled it three-quarters full of water,* stopping and 
screwing up the broken end, as also the touch-hole, and making a 
constant fire under it, within 24 hours it burst, and made a great 
crack: so that having a wajt to make mj vessels, so that they are 
strengthened bj the force within them, and the one to fill after the 
other, I have seen the water run like a constant fountain-stream, 40 
foot high; one vessel of water, rarified bv fire, dnveth up 40 of cold 
water. And a man that tends the worK is but to turn two cocks,, 
that one vessel of water being consumed, another begins to force and 
refill with cold water, and so successively, the fire being tended and 
kept constant, which the selfsame person may likewise abundantly 
perform in the interim between the necessity of turning the said 
cocks. 

69. A way how a little triangle screwed key, not weighing a shil- 
ling, shall be capable:|: and strong enough to bolt and unbolt, round 
about a ^reat chest, an hundred bolts, through 50 staples, two in each, 
with a direct contrary motion, and as many more from both sides and 
ends; and, at the selfsame time, shall fasten it to the place, beyond 
a man^s natural strength to take it away; and, in one and the same 
turn, both locketh and openeth it 

70. A key, with a rose-turning pipe, and two roses, pierced through 
endwise the bit thereof, || with several handsomely contrived wards, 
which may likewise do the same effects. 

71. A key, perfectly square, with a screw turning within it, and 
more conceited than any of the rest, and no heavier than the triangle- 
screwed key, and doth the same effects. 

72: An escutcheon to be placed before any of these locks, with 
these properties:— 

1st. The owner (though a woman) may, with her delicate hand, 
vary the ways of coming to open the lock ten millions of times, be- 
yond the knowledge of the smith that made it, or of me who invent- 
ed it. 

2nd. If a stranger open it, it setteth an alarm a-goins, which the 
stranger cannot stop from running out; and, besides, tnough none 
should be within hearing, yet it catcheth his hand, as a trap doth a 
fox; and though far from maiming him, yet it leaveth such a mark 
behind it, as will. discover him if suspected; the escutcheon, or lock, 
plainly showing what monies he hath taken out of the box to a far- 
thing, and how many times opened since the owner had been at it. 

73. A transmittabie gallery over any ditch or breach in a town 
wall, with a blind and parapet cannon proof. 

74. A door, whereof the turning of the kev, with the help and mo- 
tion of the handle, makes the hinges to be of either side, and to open 
either inward or outward, as one is to enter or to go out, or to open 
in half. 

75. How a tape or riband-weaver may set down a whole discburse, 

• « FuU"— merely. t ** Found a way." 

^ " Triangle and screwed key shall be capable." || «* Togetfier." 
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without knowing a letter, or interweaving any thing, auspicious of 
other secret than a new-fashioned riband. 

76. How to write in the dark, as straight as by day, or candle-light. 

77* How to make a man to fly, which I have tried with a little boy 
of ten years old in a barn, from one end to the.other, on an hay-mow. 

78. A watch to go constantly, and yet needs no other winding from 
the first setting on the cord or chain, unless it be broken; requiring 
no other care from one man, than to be now and then consulted with, 
concerning the hour of the day or nightj and if it be laid by, a we^k 
together, it will not err much, but theofteher looked upon, the more 
exact it sheweth the time of the day or night. 

79. A way to lock all the boxes of a cabinet (though never so many) 
at one time, which were by particular keys, appropriated to each ]ocK| 
opened severally and independent the one of the other, as much as 
concerneth the opening of them, and by these means cannot be left 
open unawares. 

80. How to make a pistol barrel, no thicker than a shilling, and 
yet able to endure a musquet proof of powder and bullet 

81. A comb-conveyance carrying of letters, without suspicion, 
the head being opened with a needle-screw drawing a spring towards 
them,* the comb being made but after an usual form carried in 
one's pocket. 

82. A knife, spoon^ or fork, in an usual portable case, may have 
the like conveyances in their handles. 

83. A rasping-mill, for hartshorn, whereby a child may do the woi^k 
of half-a-dozen men, commonly taken up with that work. 

84. An instrument, whereby persons ignorant of arithmetic, may 
perfectly observe numerations and subtractions of all sums and frac- 
tipns* 

85. A little ball, made in the shape of a plum or pear, beingf dex- 
terously conveyed or forced into a body's mouth, shall presently 
shoot forth such, and so many bolts, of each side, and at both ends, as, 
without the owner's key, can neither be opened or filed off, being 
made of tempered steel, and as effectually locked, as an iron chest. 

86. A chair, made a-la-mode^ and yet a stranger being persuaded 
to sit down in't, shall have, immediately, his arms and thighs locked 
up beyond his own power to loosen them. 

87. A brass mould, to cast candles, in which a man may make 500 
dozen in a day, and add an ingredient to the tallow, which will make 
it cheapier, and yet so that the candles shall look whiter and last 
longer. 

88. {How to make a brazen or stone head, in the midst of a great 
field, or garden, so artificial and natural, that though a man speak 
never so softly, and even whisper into the ear thereof, it will prer 
sently open its mouth, and resolve the question in French, Latin, 
Welch, Irish, or English, in good tertns uttering out of his mouth. 
And then shut it until the next question be asked. 

•«One." ^ t" Which being." 

i "An engine without the least noise, knock, or use of fire, to coin and 
stamp 100 lb. in an hour by one man." 

Vol. in.— No. 6.— -June, 1827. 48 
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89. White silk, knotted in the fingers of a pair of white ^oveB^ and 
so contrived, without suspicion, that playing at piimero, at cards, one 
may, without closing his memory, keep reckoning of all sixes, sevens, 
and aces, which he hath discarded.* 

90. A most dexterous d icing-box, with holes transparent, ?ifter th^ 
usual fashion, with a device so dexterous, that, with a knock; of it 
against the table, the four good dice are fastened, and it loosenetk 
four false dice, made fit for the purpose. 

91. An artificial horse, with saddle and caparisons fit for running 
at the ring, on which a man being mounted, with his lance in his hand, 
he can at pleasure make him start, and swiftly to-run his career, using 
the decent posture, with hon grace^ may take the ring as handsomely, 
and running as swiftly, as if he rode upon a barb. 

92. A screw, made like a water-screw, but the bottom made of 
iron plate, spade wise, which, at the side of a boat, emptieth the mud 
of a pond, or raiseth gravel. 

93. An engine, whereby one man may take out of the water, a ship 
of 500 tons, so that it may be calked, trimmed, and repaired, without 
need of the usual way of stocks, and as easily let it down again. 

94. A little engine, portable in one's pocket, which, placed to any 
door, without any noise, but one crack, openeth any door, or gate. 

95. A double cros^-bow, neat, handsome, and strong, to shoot two 
arrows, either together, or one after the other, so immediately, that 
a deer cannot run two steps, but, if he miss of one arrow, he maybe 
reached with the other, whether the deer run forward, sideward, or 
start backward, 

96. A way to make a sea-bank, so firm and geometrically strong, that 
a stream can have no power over it; excellent, likewise, to save the 
pillar of a bridge, bein^ far cheaper and stronger, than stonewalls. 

97. An instrument whereby an ignorant person may take any thing 
in perspective, as justly, and more, than the skilfuUest painter can' 
do, by his eye. 

98. An engine, so contrived, that working theprimum mobile for- 
ward or backward, upwai^d or downward, circularly or corherwise, to 
and fro, straight, upright, or downright, yet the pretended operation 
continueth, and advanceth none of the motions above-mentioned, 
hindering, much leas stopping, the other; but unanimously, and with 
harmony, agreeing, they all augment and contribute strength unto the 
intended work, and operation; and, therefore, I call this a semi-om- 
nipotent enginCj and do intend that a model thereof, be buried with me. 

99. How to make one pound weight, to raise an hundred, as high as 
one pound falleth, and yet the hundred pound descending, doth what 
nothing less than one hundred pound can efiect. 

100. Upon 80 potent a help as these two last-mentioned inventions, 
a water-work is, by many years experience and labour, so advan- 
tageously, by me, contrived, thiit a child's force bringeth up, an hun- 
dred foot high, an incredible quantity of water, even two foot diame- 
ter, 80 naturally^ that the work will not be heard^ even into the next 

• " Without foul play." 
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room$ and imtk so great ease and geometrical symmetry, that though 
it work day and night, from one end of the year to the other, it will 
not require forty shillings reparation to the whole engim, nor hinder 
one^s day work^* and I may boldly call it the most stupendous work 
in the whole world: not only, with little charge, to dram all sorts of 
mines, and furnish cities with water, though nev^r so high seated, 
as well to keep them sweet, running through several streets, and so 
performing the work of scavengers, as well as furnishing the inhabi- 
tants with sufficient watei* for their private occasions^ but likewise 
supplying rivers, with sufficient to maintain, and make them portable, 
from town to town, and for the bettering of lands all the way it runs| 
with many more advantageous, and yet greater effiscts of profit, ad- 
miration and consequence. So that, deservedly, 1 deem this invention 
to crown my labours, to reward my expenses, and make my thoughts 
acquiesce in way of further inventions? this making up the whole 
century, and preventing any further trouble to the reader for the 
present, meaning to leave to posterity a book, wherein, under each of 
these heads, the means to put in execution, and visible triaU all, and 
every of these inventions, with the shape and form of all things be- 
longing to them, shall be printed by brass plates.. 

In bonurn publicum, et ad major em Dei gloriamA 
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Private and particular to each owner^ 2 



A one-line cypher, 

Reduced to a point, 

Vaaned significantly to all the 24 

letters, - - - 

A mute and perfect discourse by 

colours, t - - - ' - 
To hold the same by night,|| 
To level cannons by night, 
A ship-destroying engine. 
How to be fastened from aloof,'and 

under water, - , . 

■ How to prevent both, - - 
An unsinkable ship. 
False destroying decks. 
Multiplied^ strength in little room, 
A boat driving ag^nst wind and 

tide, - - 
A sea sailing fort, 
A pleasant floating garden. 



An hour-glass fountain, - * - IS 

. A coach-saving engine, - - 19 

A balance water-work, - 20 

A bucket-fountain - - - 21 

An ebbing and flowing river, 22 
An ebbing ' and flowing castle 
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A strength-increasing spring, - 24 
A double drawing engine for 
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A to and fro lever, - - 26 

A most ^asy level draught, - 27 

A portable bridge, - - 28 
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A needle alphabet, - - - 33 
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A fringe alphabet, - . . 35 

A bracelet alphabet, - - 36 
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• The words marked in italics, not in the MS. 

j- ** Besides many omitted, and some of three sorts willingly not set down, 
as not fittobe divulged, least ill use maybe made thereof; but to shew that 
such things are also within my knowledge, I will here in mine own cypher set 
down one of each, not to be concealed when duty and affection obligeth me." 

i*'A mute yet perfect discourse, as far distant as eye can reach by day to dis- 
cern colours." • 

I " Though never so dark." § " Multiplying." 

1 •« Flowing clock." •• JFbr wei^ht*^M%nim^ in the MS. 
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screw, - . - , 
An escutcheon for all locks, 
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The Steam Engine aetimlly constructed and applied to Pradical 
Purposes^ by the MARquis of Worobster. 

Mr. Stuart, the author of the Historicaland Deecriptive History 
of the Steam Engine, has just published the first part of another 
work, entitled, "Anecdotes of Steam Engines,'' which contains, 
among other novel and interesting matter, the following unexpected 
evidence, that the Marquis of Worcester did not merely imagine the 
probability of employing steam, as a moving power, but that he actu- 



* Jhid eaeh cftheae^r-w^nting, 

i « For whole cannon." 

§ Or riband — wanting. 

** £ total — wanting. 

t* Wanting entirely in the MS. 



f Forsacres. 

I Ji whole side o/^wanting. 

1 ** A continual watch." 

ft "81,82. Conveyance for letters-" 

y •• stamping engine." 



%^ ** Primero gloves." The Marquis seems to.have been in doubt which he 
should erase — ^the brazen head, or the dicing-box. 
11 Wantmg m the MS. 
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ally c'onistructed an engine, on this piinciple, and applied it, success- 
fully, to the raising of water. It may oe recollected, that in his 
former work, Mr. Stuart, differing from most other writers who have 
touched on the merits of the Marquis of Worcester, inclined to the 
opinion, that, nearly all the ^^ inventions," and this of the steam en- 

fine in particular, for which the Marquis took credit, and which 
ave made his name so celebrated, existed in fancy only. Subse- 
quent investigation, however, has convinced Mr. S. that he did 
^reat injustice to the memory of the Marquis, in this respect; nor can 
any one, we think, who reads the following extract, have a doubt 
tiiat, as regards steam power, at least, he has all the merit of being, 
both the first to conceive the important uses in the arts and manufac^ 
iures, to which it might be applied, and the first to avail himself, in 

Sractice, of the ^ant strength, which it has superadded to human in- 
ustiT and skill. [Editor Lond, Mech, Mag. 

" The fact of the Marquis ever having given to the water-com- 
manding engine, anjr, except a descnpHve exigence, is debatable 
ground, with authors in mechanics; and, on that account, it may be 
considered to require some higher authority than mere inference, to 
decide the point of his having actually constructed an engine. 

^ The references, it is admitted, are all drawn from the marquis' 
ofvn account of his oion invention, and which were addressed to the 
public, in order to induce them to listen to his schemes, and to pa- 
tronise them. As his pretensions were as high, as his imagination 
was prolific and sanguine, some shade of suspicion may attach to 
them as being highly coloured, from a less unworthy motive than de- 
ception — ^the gratification of personal vanity. Yet, surely, even this 
will not be urged, when he is followed into his closet In his address 
to the Deity, the phantoms of an overweening conceit could find no 
place; after his death, the following manuscript prayer was found 
among his lordship's papers :— 

" 'The Lord Marquis of Worcester's eiaculatory and extempo- 
rary thanksgiving prayer, when first with his corporal eyes he did 
see finished, a perfect trial of his water-commanding engine, delight- 
ful and useful, to whomsoever hath, in recommendation, either know- 
ledge, profit, or pleasure. 

" ' Oh! infinitely omnipotent God, whose mercies are fathomless, 
and whose knowledge is immense and inexhaustible, next to my cre- 
ation and redemption, Irender thee most humble thanks, from the very 
bottom of my heart and bowels, for thy vouchsafing me (the meanest 
in understanding) an insight in $6 great a secret of nature, beneficial 
to all mankind, as this ray water-commanding engine. Suffer me 
not to be puffed up, Lord, by the knowing of it, and many more 
rare and unheard of, yea, unparalleled inventions, trials, and experi- 
ments; but humble my haughty heart, by the true knowledge of mine 
awn ignorant, weak, and unworthy nature, prone to all evil, O, most 
merciful Father, my creator, most compassionating Son, my redeemer, 
and. holiest of Spirits, the sanctifier, three divine persons and one 
God, grant me a turther concurring grace, with fortitude to take hold 
of thy goodness, to the end, that whatever I do, unanimtmsly, and 
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courageous! J to serve nay king and country, to dbabase, rectiff , and 
convert my undeserved^ yet wilfully incredulous enemies, to reim- 
burse, thankfully, my creditors, to reimmunerate my bene&ctors, to 
reinhearten my distressed family, and with complacence to Ratify my 
suffering and confiding friends, may, void of vanity and 8eif-enas,be 
only directed to thy honour and glory everlasting.' 

^ Although, at every period o? his life, he seems to have been 
deepljr impressed with the feeling, that progress never was made in 
any thing by supine wishes^ and dilatory efforts, yet unremitting per- 
severance and assiduous industry, were, in bis case^ to be of no avail, 
in stemming the tide of adverse fortune; his wishes were written in 
sand; and in the prosecution of his philanthropic projects, he was 
fated to experience, not only the neglect of the public, but the in- 
gratitude of friends, without being convinced of the liopelessness of 
tiie attempt at introducing improvements beyond the comprehension, 
and spirit of the age. As lon^ ais hope survived, and that ceased not 
until ne * was summoned by tne an^el of death,' he continued to pre- 
fer, wiih vigour, his claims to public attention, and patronage. 

After his death,* the marchioness, who seems to have been of a con- 
genial spirit, tod to have been actuated by no small share of h&t 
husband's enthusiasm, continued her exertions to introduce the 
water-commanding engine. The zeal with which she prosecuted her 
scheme, being considered unbecoming her sex, and derogatory to her 
quality, a Romish priest, who had some influence vnih her ladyship, 
was selected, to e;spo8tulate, on the impropriety of.her conduct, and 
to convey to her, the wishes, and opinions, of her friends. ^ All 
those,' says the confessor, with no small boldness, ' who vn»h. you 
well, are grieved, to see your ladyship to be already so much disturb- 
ed, and weakened in your judgment, and in danger, to lose the risht 
use of your reason, if you do not timely endeavour to prevent it, by 
ceasing to go on With such high designs as your are upon; which I 
declare, on the faith of a priest, to be true. The cause of your pre- 
sent distemner, and of the aforesaid danger, is doubUess, that your 
thoughts ana imaginations, are very much fixed on your title of Plan- 
tagenet, and of disposing of yourself for that great dfignity, by getting 
of great sums of money from the king, to pay your deceased lord's* 
debts, and enriching yourself bv the great machine^ and the like. 
Now, madam, how improper such undertakings are for your lady« 
ship, and how impossible for you to effect them, or any of them, all 
your friends can tell you, if they please, to discover the troth to you.' 

"■*The effects,' continues the confessor, *that flow from hence, 

' are many; as the danger of losing your health, and jud^ent, by 

such violent application of your fancies, in such high designs, and 

• The marquis died at London, on the 4th of April, 1667, and his remaini 
were carried in much state to Ragland Church, and interred in the family ceme- 
tery. Heath examined the vault in 1795, and found there, a plate which had 
been placed on the cofHn, with the following inscription: — 

lllustmsime Principia Edweardi Marchionis et Camtiu WtgormSR Comitit de 
GJamorganf Bartmis Herbert tie Bagland, et gut eUt apud Zondim ttrtia die 
JfynHsA Dm, MDCLXrn. 
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ambitiQas desires; tiie prohabilitj of offending the Almighty God, and 
prejudicing your own soul^ therebj; the advantage jou may thereby 
give to those who desire to make a prey of your fortune, and to raise 
themselves by ruining of you. I confess, tnat the deidl, to make his 
suggestions the more prevalent, doth make use of some motives that 
seem plausible; as of paying your lord's debts, of founding monaste- 
ries, and the like; and that your ladyship hath the king's favour to 
carry on these designs.'* 

^< Tlhe great machine^ appears at this time, to have been in exist- 
ence; but it were idle to multiply instances, from the Marquis' per- 
sonal histoij, or from that of his family. The first, has been thought 
to savour of enthusiasm, and the latter, might be ascribed, however 
unjustly, t(n the praiseworthy, but probably mistaken, gratitude of 
those, whose afiection might urge it as a duty, to be tender of the 
reputation of an amiable relation, or friend, even in matters, which 
might be considered as those of his wanderings. 

" No such objection can, however, apply to the testim<my of an 
eye-witness, and one who cannot be accusea, as speaking from either 
interest, or friendship. The inspection was made, two years after 
the deatii of the noble inventor; the accojint of it, written in a fo- 
reign tongue, lay hidden in a manuscript, deposited in a foreign li-^ 
brary, for one hundred and fifty years after the machine itself pro- 
bably, ceased to be in existence; and We feel no small gratification, 
in being the first to give it a place in the history of the steam-engin^, 

^^ Ab^ut the j^ear 1656, Cosmo de Medicis, grand duke of Tuscan 
n^, sought respite, and solace, from unhappy Family dissentions, by 
visiting the courts of foreign countries. (5osmo was accompanied 
by a retinue of men of letters, and artists, for the purpose of record- 
ing those circumstances and scenes, which, during his journey, might 
appear worthy of remembrance. A minute, and circumstanthil ac- 
count of each day's occurrences, was r^ularly entered into a journal^ 
by the grand duke's secretary. At Cosmo's return to Italy, this 
Diary was carefull;^ deposited, in the ducal library at Florence. 

^' From its containing a variety of particulars, respecting persons 
and places in England, it had become an object of considerable in- 
terest to those Englishmen, who were aware of its existence. But it 
was not, until 1818, that any part of its contents, was cisseminated 
by the press, when that portion of the manuscript volune, which re- 
lated to England, was translated from the Italian, and piblished in a 
quarto volume. 

" In that translation, under the date of the 28th of May, 1699, we 
have the following account of one of Lord Worcester's machines:-— 
* His Highness, that he mi^ht not lose the day uselessly, went again, 
after dinner, to the other side of the city, extending his excursion, 
as far as Yauxhall, beyond the palace of the archbishop of Canter- 
bury, to see an hydraulic mac(iine, invented by my Lord Somerr 
set, Marauis of Worcester. It raises water more than forty geo- 
metrical feet, by the power of one man only; and in a very short space 

* The Marchioness died in 1681. 
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of time, mil draw up four vetnU of water ^ through a tubtj dr than* 
nelf not more than a span in undth^ on which account, it is consider- 
ed to be of greater service to the public, than the other machine near 
Somerset-house.' 

" This, therefore, is superior in its operation, to another machinej 
by a different mechanic^ and applied to the same purpose, 

'*Now, in another part of the same Diarj, it is stated, that 'his 
Highness went to see an hydraulic machine, raised upon a wooden 
tower, in the neighbourhood of Somerset-house, which is used for . 
conveying the water of the river, to the greatest part of the city. H- 
is put in motion by two horses, which are continually going round; 
it not being possible that it should receive its movement from the 
current of the river, as in many other places, where the rivers never . 
vary in their course: but this is not the case with the Thames, 
owing to the tide^ consequently, the wheels which serve at the ebb, 
would not do their duty, when the tide returns.' 

" Nothing can be more satisfactory, than this last notice; the 
water in the hydraulic machine at Vauxhall, by the most easy infer- 
ence, was not elevated by a water-wheel, otherwise the grand duke 
would not have omitted to mention so striking a deviation from that 
at Somerset-house. The effect was equal to that of another, worked by 
two horses; and a tyro in mechanics would, at first sight, say, that no 
combination of machinery, could accomplish that work by one man, 
which it required the power of twelve men, to do in another. From, 
all the circumstances, therefore, it appears to us, clear, that this ^reat 
effect was produced by some sort of a steam-eneine; the very identical, 
* most stupendous water-commanding engine;' the ' semi-omnipotent 
engine;' *the admirable, and most forcible way, to drive up water by 
fire;' < the most stupendous water- work, in the whole world,' which 
he humbly beseeched God to make him humble, as being its disco- 
verer; and which^ when he had gone to that * bourne from whence no 
traveller returns,' his widow incurred the imputation of insanity, for 
persisting to carry forwards. And well may we add, in his own 
language, tkat in our times, it appears, indeed, ' to have been pro- 
duced by heavenly inspiration,' and in its power, * boundless in 
height, andduantity.' 

" From th^ brevity of the notice in the grand duke's manuscript, 
it is probable he was ignorant of its principle. It was too novel to 
be forgotten, had it been imparted to his Highness. But this sort of 
concealment ^as the fashion of that time, as it is, in some instances, 
that of our o^n. Other coincidences, between the descriptions of 
Cosmo's journal, and those in the * Century of Inventions,' are truly 
remarkable. lu both, the height of forty feet^ is stated to be the ele- 
vation to which the water is to be raised; m both, the attendance of one 
man is mentioned; and /owr vessels of water, through a tube, or chan- 
nel, of not more than a span in width, being drawn up, is almost the 
same choice of words, used in his celebratea sixty-eighth proposition. 
Ill fact, had the marquis been describing the Engine himself, from 
a view of it, in operation, without wishing to describe the principle of 
its operation, he could scarceW have used other terms, than those 
. tised in the journal of Coimo of Medici." 
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OnPr^rmgi and Bleaching^ Flax and Tom. By Thos. Gill, Esq. 

We find in the Philosophical Magazine and Annals of Philosophy, 
for last month, an article by the Rev. J. B. Emmett, on a method of 
bleaching, and pr(^ring Hslx; now, as we have given in our work, 
a number of different articles on this interesting subject, we natural- 
ly had our attention excited bjr the title of the above article: on perus- 
ing it, however, so far from nnding it to be what it professed, viz. a 
new method of bleaching, and preparing flax, it turned out to be 
merely ahleaching^or wmtening process^ effected by steeping, or boil- 
ing the flax, or tow, in a weak solution of sub-carbonate of soda or 
potash, in order to extract the colouring matter, resin, &C.5 and, after 
washing the alkali out, finishing the wnitening by the use of a little 
finely powdered charcoal, mixed in a large proportion of water, and 
with which the flax, or tow, was to be thoroughly incorporated, and 
suffered to remain steeping, for twenty, or twenty-four hours^ and 
lastly, exposing it, with the charcoal intermingled with it, upon the 
grass, to the action of air, and light; after which, the remaining char- 
coal was to be washed out; not a word being said on the far more 
important processes of water -rotting^ brakings &nd hackling^ to which, 
it was most likely subjected, as usual, by way 0^ preparing it for the 
bleaching, or whitening process, which is all, that Mr. Emmett treats 
upon. 
^ In the present degraded state of the linen manufacture, in Ireland, 
(which must eventually terminate in the ruin of its reputation for 
making a durable fabric, every means being, apparently, taken to 
insure its quickly perishing in wear,) we should gladly had the adop- 
tion of any process which might tend to preserve the naturally strong 
fibres of flax; but, after the repeated failures of the endeavours to 
improve the linen manufacture, particularly in the instances of the 
late Mr. Lee, and of Mr. Salisbury, we must confess that our ex- 
pectations of such an improvement taking place, are by no means 
sanguine. 

In order, however, to put our readers into possession of the means 
of preserving the native strength, and beautj, of the vegetable fibres, 
we shall proceed to quote an article by Gavm Inglis, Esq., originally 
publishea in the Philosophical Magazine, in the year 1818, and again 
by us in our sixth volume, page S28, wherein he says, that he had, in 
hi§ business of a bleacher, m Dumbartonshire, a few spindles of yarn 
given him, in the year 1801, to prepare for weaving. There was, in 
the sleekness of the thread, something that attracted his attention. 
Having soaked it, over night, in warm water, to prepare it for steam- 
ing, he was much surprised at the change of colour, and at the quan- 
tity of colourins; matter dissolved in the water. It was then washed, 
wrun^, and soziked in wecdc alkaline leVy and, laid for steaming, over 
some l)rown linens. After steaming tne usual time, the covers were 
taken off, and the yarn was found to have attained a degree of white- 
ness he had never before observed, under similar circumstances. It 
was washed in a stream, as long as any colour came from it, and 
laid on the grass, for two days. Tiiat he remembered, well, the colour 

Vol. III.— -No. 6.— Junb, IS27. 49 
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was such as to impress him with a strong belirf that some great and 
important discovery miglU be the result of following up the process 
this flax had previously gone through^ before coming into his hands. 
He accordingly traced it, until he found that the flax had been pur- 
chased at a Kilmarnock fair, and that it had been pulled before it 
was too ripe^ the greenest pulled being, in tended for the^nes^ pur- 
poses; and that the whitest flax, after drying, had been watered in the 
bum* They were very particular in waterings and did not allow it 
to remain so long in the water as he had been led to suppose, from the 
practice in Dumbartonshire; nor did they spread it on the grass, after 
watering, as was likewise the mode in that district, but dried it all 
from the water, by what is termed hutting. He also found that the 
white flax, had been uniformly watered in the bum, and the dark- 
coloured, in ponds, dug where water could be most conveniently ob- 
tained; and that when he mentioned a bum, he meant a stream, so 
small as to require a dam, being necessary, to receive the water into 
a temporary pond, to cover the flax. That he conceived the succes- 
sion of clean water, prevented the deposition of colouring principles 
upon the flax, by washing them away, after being extracted from the 
flax, which he afterwards had an opportunity of proving, in a pond so 
constructed, which produced remarkably, white flax; while the same 
flaXyfrom several stagnant ponds, dug in the same ground, filled with 
water from the same spring, was very dark in colour. 

The occasion of our republishing this article, arose from our having 
given, in the preceding number of our work, VbU VI., page 281, an 
account of a new method of watering hemp and flax, introduced into 
Holland by M. Hondt d'Arcy, and which consisted in exposing them, 
after drying and separating tneir leaves from them, to the action of a 
^ fall of water, of from four to six feet in height, the bundles of heinp 
or flax being spread over the lower of two wooden gratings, and con- 
fined between the other grating, placed upon them. The water was 
changed every hour, falling through the hemp or flax at each chaiige; 
, during the twenty-four hours; and the process was continued until 
it was no longer coloured, and which generally required ten or twelve 
days. The quantity of water applied, and its current, required care, 
for, if it ran too violently, the substances placed within the gratings 
might be carried away by it. The regular renewal of the stream of 
water, produced a uniform colour, and also distributed and preserved, 
throughout the mass, a proper degree of heat, and it also promoted 
an equally uniform watering. It was desirable that the sun should 
not be permitted to shine upon the apparatus. 

The flax and hemp, treated by this latter process, afforded a wore 
flexible, and silky flbre, than by the ordinary method. And a second 
advantage ^ad,tnat a result was obtained in twelve days, which or- 
dinarily recjuired three or four weeks. 

Mr. Inglis seems to have previously ascertained the same benefi- 
cial results as M. Hondt d'Arcy, from the practice employed in the 
neighbourhood of Kilmarnock, of watering flax in a running stream; 
- and we may add, that the same practice seems to have been adopted 
in Somersetshire, in the sail-cloth manufacture^ in the neighbour- 
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hood of *Yeovil; the flax being there watered in nmning streams^ and 
no doubt with great advantage, in respect to the strengtn and durabili- 
ty of the sail-cloth; and we maj also add, from our own knowledge, 
to the paper afterwards made of such old sail-cloth* 

Mr. Inglis goes on to state, that in unripe flax^ he found the colouring 
matter to be soluble in watery but this matter, as the flax grew ripe, 
became less and less soluble, till the water made little or no impres- 
sion upon it 

In unripe flax, the juices of the plant are in a mucilaginous state; 
. hence its solubility in water. But if the flax is allowed to stand upon 
*the ground, till it has attained a rusty brown colour, and the seed is 
fully ripened, the juices of the plant are then changed, from mucilage 
to resinous matter, and, so far as the resin is concerned, are certainly 
no longer soluble in water, unless assisted by solvents. 

We added, in a note, that Mr. Lee, after treating flax by his patent 
machinery (the patent for which, is now nearty expired,) afterwards 
merely washed k in warm water, then in a weak soap-ley, and, lastly, 
exposed it to the light of the sun and air, for a very few hours, upon 
the grass; and that the specimens in our possession, so treated by him, 
are of the most bmviiful whiteness, and have a silky lustre, which 
has actually caused them to be mistaken, by the dealers iii silk, for 
that article. To this we may now add, that Mr. Lee first braked 
the stems of flax, by his improved brake, until it was separated from 
its woody parts, and could be formed into an endless loop or sliver, 
by turning one end of the hand of flax, within the other end, having 
previously passed that end, between a pair of grooved or channelled 
iron rollers, pressed together by weighted levers, which were driven 
by machinery, and resembled two long pinions, actuating each other; 
between the teeth of these rollers, the loop or sliver of flax was kept 
continually revolving; the cross fibres of it, which naturally hold tne 
longitudinal fibres together, being broken by the attrition of the 
rollers, and mlling away under them in the form of a delicate, yel- 
low powder. This process wa^ continued a sufficient time, or until 
the longitudinal fibres appeared to be completely freed from the cross 
fibres; when they were, as above-mentioned, merely drawn a few 
times up and down, through warm wafer, to which tney gave a yel- 
lowish tinge, and then through a weak soap-ley; they were next 
opened, and laid upon the grass to bleach^ turning them once or twice, 
and finally finished, by again suWecting them to the action of the 
rollers, to give them their beautiful silky whiteness. We once se- 
lected a parcel of the slenderest stems irom the bundles of flax at 
Merton Abbey, in Surrey, where Mr. Lee had last established his 
patent machinery, in the course of the morning of the day we were 
there, and saw them treated as we have described; and on the fol- 
lowing day, they were sent to us perfectly bleached and hackled, and 
divided into the long flax, and the tow; and form, perhaps, the finest 
specimens of flax, ever prepared, in this, or any other country, both 
from the delicacy of the fibres, arising from the slender stems we 
selected, and from the exquisite beauty, whiteness and silky glossiness 
of the flax; and we shall ever regret the causes which afterwards led 
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to the abandonment of a concern, which promised to Imng the linen 
manufacture of this country, to a pitch oi unexampled excellence. 

Our readers will, no doubt, have now arrived at the conclusion, 
that the Rev. Mr. Emmett has confined his improvements, to the 
ipere whitenings and Jinishingj of the flax and towj and that the pre- 
vious operations of steeping^ brakings and hacJdingj must all have 
been applied, before his operations could take place. We know not 
how flax may be treated in Yorkshire, but it watered in naming 
8tream8, no dfoubt his whitening process may answer, as it did in the 
hands of Mr. Inglis, who had adopted that part of his practice, of 
soaking the flax in weak alkaline ley, in the year 1801. With re- 
gard to the application o( powdered charcoal^ Mr. Inglis found no dif- 
ficulty in finisliing the whitening of his flax by the ordinary practice 
of steaming; and Mr. Lee, after treating the flax, by his machinery, 
merely washed it in warm water, then in a weak soap ley, and laid 
it upon the grass to bleach and whiten. We well know the powers 
of charcoal, particularly animal charcoal, in bleaching vegetable mat- 
ters; but, in case the flax had been steeped in stagnant water^ as is 
the general and most offensive practice^ and especially if it had been 
also covered with the black wiwrf lying at the bottoms of the ponds, as 
is the present practice in Ireland, and whereby the Jlax becomes dyed, 
we very much question whether any thing, short of the powerful che- 
mical means actually employed in Ireland, and by which the quality 
of the flax so greatly suffers, could remove that m/e, 

[^Technical Repository. 



On Neutralizing the Magnetism of Watches, and other Time Keepers. 

By Mr. Abraham, of Sheffield. 

From the Transactions of the Society for the Encouragement of Arts, &c. 

.It is, I believe, generally understood by those who have not made 
the science of magnetism a study, that the fluid is communicated to 
steel bars, and other articles capable of possessing permanent active 
magnetism, by induction, friction with magnetic bars, &c. &c. 

In my opinion, the very contrary is the fact. All ferruginous bodies 
possess the magnetic fluid, in a latent or inactive state, in proportion 
to their purity; this fluid may be brought into action^ and concen- 
trated, by various means; as position, fnction, percussion, attraction, 
galvanism, electricity, &c. I believe that attraction is the most 
general cause, of the steel works in time pieces, becoming actively 
magnetical. 

Valuable watches are frequently observed to keep very irregular 
time, from no visible cause, while the works remain in connexion ; 
and also after they are separated, unless the steel works are tested, by 
plunging them into tine steel tilings. From the minuteness and de- 
licacy of those parts of a time-piece which are manufactured ffom 
steel, it has been considered, by those watch-makers with whom I 
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have conversed on the subject, to be almost an impossibility to de- 
prive them of active magnetism, by any other means than that of heat. 
When a balance, or verge, has beeti exposed to a sufficient heat to 
distribute the fluid, it becomes unfit for further use, till hardened, and 
polished; and even then, it is frequently S{>oiled; therefore, watch- 
makers prefer, either returning the watch in its magnetic state, or 
supplying new apparatus, whicn generally incurs an expense of six 
or seven shillings, in a common watch, and a greater sum in propor- 
tion to the value of the works. In attempting to distribute (or, ac- 
cording to the general term, take out) the magnetism, in any part of 
the steel works of a watch, with a very fine magnet^ by touching it in 
a contrary direction, or with a different polarity, it must be complete 
chance, ii the experiment succeeds; since the power applied, and the 
delicacy of the touchy mu§t be in proportion to the activity of the 
magnetism, and the fineness of the part containing it ; for, wherever' 
the finest magnet last touches any part of a balance, it will leave a 
small concentration of magnetic power. 

, With a series of fine, and very delicate magnets, I always failed in 
completely neutralizing the fluid, by the touch. After spending much 
time without success, I was still determined to surmount the diffi- 
culty, if possible. Upon studying the first cause of all my trouble 
and disappointment, I was led to believe that I, very probably, might 
destroy the effect, by means similar to those which produced it; and 
in this I was not disappointed, for the experiment succeeded equal 
to my expectations. Time-pieces generally become actively magneti- 
cal, without being brought into contact with the agent that concen- 
trates the fluidj but, according to the laws of magnetism, a polarity, 
contrary to that of the magnet presented to it, will always be found 
in the part rendered ma^netical. 

This proves that the fluid is put in motion, and concentrated, by 
attraction; present the contrary power in the agent (not in contact) 
to the same part of the machinery, and it will repel or re-distribute 
the fluid which was previously attracted, and if it be kept in that 
position, the least period of time beyond that which is necessary to 
neutralize the fluid, it will give contrary polarity, to the part sub- 
jected to the experiment. 

For some time, I found a little difficulty in performinff the experi- 
ment, satisfactorily, owing to the invisibility of the fluid; but I was 
relieved from this difficulty, by dipping the apparatus to be experi- 
mented upon, into fine steel filings, which renaered the situation of 
the active magnetism, visible. 

Upon presenting a fine magnet to the part clothed with filings, at 
the distance of, from one inch, to one quarter of an inch, according to 
the power to be neutralized, it will immediately be perceived whether 
the polarity of the magnet be of the same kind as that in the appara- 
tus: if so, the filings will gradually fall from the part, as the power be- 
comes neutralized; when all the filings have fallen from the part sub- 
mitted to experiment, dip it again into the filings, to prove whether 
it has acquired opposite polarity, by remaining too long in the vicinity 
of the magnet; if that be the case, present the contrary end of the 
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macnet at a distance proportionate to the power to be diffused^ Very ^ 
. little practice will enable any person to deprive any part of the steel 
apparatus belonging to the time-piece, of active magnetism, in two or 
three minutes. I can ^nerally perform the experiment in one mi- 
nute, however maguetical the balance, or other part may be, that 
is to be deprived of this concentrated power. 



On a new method of producing LandscapeB^ ^c, by means of Black- 
lead dust By Mr. Galpin, of CharmotUh, 

Having, in common with, I believe, all admirers of drawing in 
black-lead pencil, long regretted, that a material of such a natural 
and pleasing neutral colour, should be confined to the tedious process 
of producing broad gradations of shade, by means of a laborious repe- 
tition of lines or touches, I commenced, about two years ago, a series 
of experiments, with a view of producing a bread tn of touch, and an 
effect, equal to oil painting, supposing it to be executed in a neutral 
tint, corresponding with the'colour of black-leadj but I found, after 
indefatigable labour, that the granular separation of that material, 
when applied to paper, rendered it impossible, although I remained 
satisfied that it would be superior to any other material for the ge- 
neral purposes of drawing, if this impediment could be removed; 
and about two months ago, considering that I had heretofore only ap- 
plied the material in its natural state, I resumed the pursuit, by re- 
ducing it to an impalpable powder, and using it with a brush, palette, 
&c.; the result has been the most complete success; and by a pro- 
cess exceedingly easy and simple, by wnich, every possible degree 
of shade can be produced, with the nicest uniformity of tint, wnen 
necessary, and in less than a twentieth part of the time required in 
the ordina(ry manner; with an apparatus too which does not exceed the 
cost of one shilling, consisting of a small piece of fine muslin, filled 
with dark black-lead, reduced to fine powder, (and tied up similar to 
bladder colours used by artists,) which I have called a shader; a 
palette^ made of thick card-board; and a brmh, (such as is used by 
artists, in oil) of medium size. 

Process.-^The shader, is rubbed two or three times on the palette, 
near one extremity, by which a small portion of the lead is sifted, 
as it Were, through the muslin; the brush is passed round in the pul- 
verized lead, and on some other part of the palette, to adjust the 
shade required; the brush is then applied to the paper, with a circu- 
lating motion, to produce a sky, or other expanse of shade. A sky 
which, before this invention, has taken me six or eight hours, I now 
execute in as many minutes. 

The sea, is produced by the pith of tlie common elder, the wood of 
which is cut away, so as to expose the pith to the touch, which, on 
being applied to the palette, and then to the paper, produces a beau- 
tifiilfy soft, and gradual touch. 

From the beautifully uniform tint, produced by the brush and pul- 
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verized lead, I was led to try the possibility of applyine it to useful ^ 

brnJEimental purposes, by means of the process of stencilTine. } 

The figures or patterns, are cut out in thin card ; one of these being \ 

laid on tlie paper, the brush, previously charged with black-lead, is 
passed over it with a circular motion, and an impression, or rather , 

a copy of the figure, is the effect. Complicated ornaments, may be 
produced by the successive application of two, or more figures, on the 
same ground, or by moving the pattern a little, and then producing 
a second copy, which will mingle with, and modify, the first. Both 
these methods, even, might be combined, if a very complicated figure, * 

difficult of imitation, was wanted. 

I beg particularly to remark, that my principle of producing skies, 
can be adopted by any artist, without interfering vrith his general 
style of drawing, and is so exceedingly easy, that a novice cannot 
fail of producing a tolerable effect, f have received several applica- 
tions from amateurs, (who have presumed I used Indian ink,) to as- 
certain how I produced my skies so* rapidly, but I have not yet com- 
municated my process to any individual, from the hope, that the 
Society of Arts, will consider my invention an acquisition to the 
arts, and give it a place in their volume of Transactions; and I beg ^ 

leave, to add, that it would be highly gratifying to my feelinss, to 
have it first made public, through so distinguished a source; and uiat I 
shall feel happy to give the Society any further information on the 
subject. 

P. S. I think I omitted to mention, that the common black-lead, is 
ground in water, on a stone, in the manner of ordinary paint; then 
dried before the fire, or in an oven, and again reduced to powder, in 
a mortar; when it is tied up in muslin, as described in my first com- 
munication; in the space of ten minutes, a sufficient quantity may 
be prepared, to supply the constant application of three months. 

The materials used by me, in executing drawings in black-lead, 
are three brushes, made of badger's hair, similar to those used by 
painters in oil-colours, and denominated softeners, except being only 
one-third of the len^h of ordinary softeners, in the hair; the largest 
brush, is one inch m diameter, the second, three-eighths, and the 
smallest, one-eighth of an inch, in diameter. A palette of ordinary 
size, made of thick card-paper. The pith of the common elder tree, 
dried naturally; and two small muslin bags, filled with pulverized 
black-lead^ — lb. 



On making Elastic Moulds of Glue, for castings in Plaster of Parts^ 
By Mr. Douglass Fox, Surgeon.* 

Having been much employed in taking casts of anatomical prepa- 
rations, I frequently met with specimens, principally of hara sub- 
stances, that did not admit of the moulds hitherto employed, beine 
removed from them. This arose, from any given specimen of such 

* From the Transactions of the Society fw the encouragement of Arts^ 
Manufactures, and Commerce. 
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description, having various portions of it'with considerable pjjerlapff; 
thirt is, there were holbws, or undercut parts, from which no mould 
could be withdrawn, without its being injured.* 

Although, in many instances, soft clay, or soft wax, may be used 
to take impressions, sliU these, in numberless instances, cannot be 
removed from the body to be moulded, without being injured, in 
■those parts, which were pressed into the hollows; to overcome these 
difficulties, it appeared evident, that if an elastic substance could be 
substituted for the soft clay, or wax, the moulds might be withdrawn 
uninjured, by giving way during the removal, from the undercut 
parts of any such body, and also, that the moulds would afterwards 
return to their proper forms again. To effect this, I have made use 
of glue, which has answered perfectly, employed as follows: — 

The body to be moulded, previously oiled, must be secured one 
inch above the surface of a board, and then surrounded by a wall of 
clay, about an inch distant from its sides, the clay must also ex- 
tend rather higher than Ae contained body; into this, warm melted 
glue, as thick as possible, so that it will run, is to be poured, so as 
to completely cover the body to be moulded ; the glue is to remain 
till cold, when it will have set into an elastic mass, just such as is 
required. 

Having removed the clay, the glue is to be cut into as many 
pieces as maybe necessary for its removal; either by a sharp pointed 
knife, or by having threads placed in the requisite situations, oti the 
body to be moulded, which may be drawn away when the glue is 
set, so as to cut it in any way that may be desired; the use of these 
threads, need not be more fully explained, as the method is generally 
known, to persons in the habit of casting. 

The portions of the glue mould, having been removed from the 
original, are to be placed together, and bound round by tape. 

In some instances, it is well to run small wooden pegs through the 
portions of glue, so as to keep them exactly in their proper positions. 
If the mould is of considerable size, it is better to let it be bound 
with moderate tightness upon a board, to prevent it bending whilst 
in use; having done as above described, the plaster of Pans, as in 
common casting, is to be poured into the mould and left to set 

In many instances, wax may also be cast into glue, if it is not poured 
in whilst too hot, as the wax cools so rapidly, when applied to the 
cold glue, that the sharpness of the impression is not injured. 

* I have stated glue as succeeding well,, where an elastic mould is 
alone applicable; but many modifications are admissible. When 
the moulds are not used soon after being made, treacle should be 
previously mixed with the glue, (as employed by printers,) to pre- 
vent it becoming hard. 

The description thus given, is with reference to moulding those 
bodies, which cannot be so done by any other than an elastic mould; 
but glue moulds will be found greatly to facilitate casting, In many 
departments, as a mould may frequently be taken by this method 
in two or three pieces, which would, on any other principle, require 
many. 

Douglass Fox. : 
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The specimens accompanying Mr. Fox's communication, were 
casts of a deer's horn, and of a calculous concretion, very rough and 
tubercular, on the surface. The committee, considered it desirable 
to have before them, also, a specimen of a cast from some soft ana- 
tomical preparation, and accordingly directed the secretary to make 
known uieir wish to the candidate. This was done, and produced 
the following additional communication, accompanied by a cast from 
a foetus, as described in Mr. Fox's letter. 

. Derby, May 13, 1826. 

In compliance with the request of the committee, I have, by 
means of a glue mould, as before described, made a cast of a deform- 
ed foetus, which has become extremely wrinkled, iiaccid, and tender, 
so that no substance, but a yielding one, could have been applied, and 
again removed, without injuring the original. By making the mould 
01 an elastic or yielding material, tliis point has been completely ob- 
tained. 

Even supposing the foetus could have been moulded as usual, either 
by plaster of Pans, in many parts, or by pressing clay, or soft wax, 
upon itj the operation was performed with one-tenth of the trouble 
by the glue mouldy but the. original, would not allow of a hard un- 
yielding substance, like plaster of Paris, being removed, without in- 
juring it; nor would it bear the pressure of day, or soft wax, suffi* 
ciently to take an impression. I, therefore, am well convinced, n<> 
plan, but an elastic mould, could have been employed to procure a 
cast of the foetus, without injuring it, as it is in so tender a state. 

But it is not in making casts from soft substances, that I consider 
the principal advantage of moulding in glue consists^, although, in this 
department, it is highly advantageous, and will take some prepara- 
tions, of this kind, which cannot be done by any other means. The 
great difficulty in casting, is to be able, where it is required, to make 
a mould which will deliver where there are undercut parts, or hol- 
lows, or where there is what is called a dove-tail; now this can only 
be effected by means of an elastic mould, and I have found nothing 
better for that purpose, than glue, as before described. I am well 
aware that soft wax has been long employed to form moulds upon 
hard bodies; but where there are several undercut, or hollow parts, or 
parts that project, in the subject to be moulded, the wax not being 
elastic^ cannot return .accurately to its proper position, when re- 
moved from the body. More fully to explain this, I have made a 
cast of a calculus, which could not possibly have been produced by 
any other mode than that of having an elastic mould; soft wax could 
not have been removed from the undercut parts, without having its 
form injured; now the glue gives way, whilst being removed, and re- 
turns to its former position, or shape, when so removed, which en- 
ables the parts to be accurately represented. 

I therefore consider the principal advantage of my plan, to consist 
in the moulds being elastic^ and consequently capable of removal 
from hollows, and undercut parts, by giving way, and again return- 
ing to their proper forms. This great desideratum in casting, can- 

VoL. 111.— No. 6.— June, 1827. 50 
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iiet^ in numlMrless instances^ be obtained bj any other means. The 
l^ue moulds are also^ in common instances, much more expeditipusljr 
employed than others. 

The fcetus having been oiled, was surrounded by two silk threads, 
previous to the glue being poured upon it, so that when the threads 
were drawn out, they cut the mould into three pieces; the situations 
of these divisions, are seen by the seams left upon the preparation. 
This being done, the elasticity of the glue allowed every part to be 
removed without the slightest injury. There is no novelty in using 
thread, as here described. 

The mould of the calculus, was merely cut into two parts, 
which allowed each half to be removed from the stone; they being 
again placed together, were ready for use, that is, for the plaster to 
be poured in.— 76. 



ESSAYS ON BLEACHING. 
By Jcmus Rmnie^ A. M. Lecturer on FtMosophy^ ^e^^c. London. 

. No. III. CHEMICAL AGENTS USED IN BLEACHING- 

Section IV.— iSoop. 

Very considerable quantities of this article, are used in the seve- 
ral stages of bleaching; chiefly for washing the goods, and, at the 
conclusion of the other processes, for finishing them, and giving them 
that gloss and silky softness, in handling, which insjiires them a ready 
sale. Like most of the chemical manufactures, soap-making is com- 
monly but little understood by those who are engaged in it, and, con- 
sequently, when brought to market, different parcels are very un- 
equal in value. They are commonly ignorant of the proper charac- 
teristics of good tallow, which should be as free as possible from 
sebacic acid; and they are seldom acquainted with the proper me- 
thod of oxidizing the soap, while boiling; of allowing the alkali a full 
opportunity of forming a chemical combination with the oil or tallow; 
and of producing, from potash, a firm consistent soap. Rumford'a 
improvement of boiling by steam, by which a percussion is given to 
the tallow and the ley, is still less known, (Phil. Mag. XXIX. 283.) 

For this manufacture, it is necessary to use a fixed alkali, in a 
state of causticity. The soap-makers here, take a large quantity of 
Scotch, or Irish Kelp, or Spanish barilla, break it to pieces, grind it 
coarsely by a horse mill, and when they have mixed it with a suffi- 
cient quantity of quicklioje, to absorb the carbonic acid, they throw 
the whole into large wooden, or iron vats, and cover it with water. 
At a proper time, this liquid, now formed into alkaline ley, is let oft" 
into iron receivers below, and the vats are again. filled with water^ . 
and when impregnated with alkali, this also is let oflf into the re- 
ceivers* When a proper proportion of this ley has been prepared, 
.a quantity of Russian, or English, taliow is put into a large iron 
boiler^ and melted with the ley. At first, the tallow ap|>ears liquid. 
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like oil, but during its boiling, it gradually thickens. When mostxif 
the alkali of the first portion of fej, has united with the tallow, the 
weak liquor is pumped from beneath, and fresh leys are added in 
their stead, which are boiled as before, till Ihe whole acquires a pro- 
per consistence, when it is cooled, and prepared for sale. In malciiig 
yellow soap, which, however, is seldom used in bleaching, one-third^ 
or one-fourth part of rosin is added to the tallow, or to fish oil, which 
renders the article considerably cheaper. In making soft soap, 
again, which is much used in the bleachfield, potash, and not soda, 
is used, as the latter unites too firmly with oil, to be fit for this pur- 
pose. Soft soap contains a great proportion of water. 

The alkali, renders the oil or tallow, soluble in water, and thus the 
whole is made capable of uniting with, and removing such extraneous 
substances as are combined with, or adhere to, the cloth. The tal- 
low itself could never eifect this, for though it might combine with 
such extraneous matters, it could not disengage them; the alkali, 
again, would of itself act too violently, and could not be handled, 
with safety, by those employed in washings for it could not be used 
to any advantage as a detergent, except in a state of causticity. On 
the other hand, it is, undoubtedly, the tallow of the soap, which gives 
goods that softness, and smoothness, which are so requisite to make 
them saleable: when they are taken from the leys, or the sours, or 
even after crofting, they always have a hard feel, which makes them 
appear hask^ as the Scotch bleachers express it, and much coarser 
than they really are. To accompany the soap, good soft water how- 
ever, is indispensable, and no finishing can be perfect, without this 
can be had, in abundance. 

SECTION v. — Sulphuric Acid. 

This is a substance of very great importance in bleaching, upwards 
of two thousand tons being annually consumed for this purpose, in 
Britain, and Ireland. It is made by mixing a quantity of sulphur, 
with an eighth of its weight of dried nitre, for aftbrding a supply of 
t>xygen, and burning the whole, which kindles spontaneously, m very 
large leaden chambers, according to apian invented by Dr. Roebuck, 
and well known. The floor of the leaden chambers, some of which 
are as large as 96,000 cubic feet, is covered with water, in order to 
condense the acid, as it is formed during combustion. This quantity 
of water is indefinite, but when it is found, upon trial, to have been 
Impregnated to a sufficient extent, it is drawn off, or concentrated by 
boiling. The time for removing it, is either indicated by its assum- 
ing a olack tinge, or by examining its specific gravity, which should 
be about 1.350^ or 1.450, although it is commonly allowed to acquire 
that of 1.560. When the water in the chambers comes to so high a 
specific gravity, it refuses to absorb the gas, with avidity, and could 
not be carried, in this way, to a high state of concentration. When 
in the boiler, again, it is equally necessary to draw it piF before it 
becomes too much concentrated; for the boiling point of sulphuric 
acid always increases with its specific gravity, ana its boiling point 
i$ very near to that, at which lead melts; acid, of tine specific gravity. 
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1.848, boHingtit 590°; of 1.849, at 605*',- and lead meltiog at 612^ 
There is, consequently, great danger of the metal giving way, and 
loss would likewise ensue from the decomposition of the acid, 
while all the remainder would be much contaminated with lead.-^ 
Some manufacturers omit the boiling altogether, in order to avoid 
contamination with lead, and the bleacher should always prefer acid 
somaaufactured, when it can be procured. 

After the process of boiling, it is farther concentrated in glass re- 
torts, where it receives a greater quantity of heat, for drawing off the 
water, than in the boilers. It is one of the most ponderous fluids 
with which we are acquainted. It is usually sold of a specific gra- 
vity of 1.846, or 1.850j being nearly twice that of distilled water; 
When pure, it is a transparent and colourless liquid, extremely acid 
and corrosive, but entirely devoid of smell, and slightly viscid. It 
is commonly, kss, or more, contaminated with lead, and su{ier-suU 
phate of potash, arising from the mode of manufacturing it. The 
lead is taken up, in smalt quantity, from the chambers in which the 
combustion is earned on, and in the steaming boilers, a sulphate is 
thus produced, and is subsequently fixed by the process of concen- 
tration. This sulphate is often perceptible, in the form of a white 
powder, at the bottom of the carboys, (sulphuric acid bottles,) when by 
any accidental cause it is precipitated. The super-sulphate of potash 
is sometimes fraudulently mixed with the sulphuric acid of commerce, 
but must always exist in it, in small quantity; for, after the combus- 
tion of the sulphur, and nitre, in the leaden chamber, the super^sul- 
phate of potash, is left as a residuum, from the affinity of the pot- 
ash contained in the nitre, for sulphuric acid, and is consequently 
taken up, and held in combination. When this adulteration is made 
on purpose to increase the specific gravity of the acid, and defraud 
the buyer, the manufacturers add a strong solution of the salt, to the 
water introduced into the lead chambers, which, in consequence of 
affinity, readily unites with the acid when it is fermenting. When 
this adulteration is in considerable proportion, and it is frequently 
as high as a fifth of the whole, the acid is rendered wholly useless for 
bleaching. This should put bleachers carefully on their guard, in 
making purchases. 

It may not be improper to mention, although it could scarcely be 
practised on a large scale, that those impurities can be precipitated 
by adding distilled water to the adulterated acid, and this, again, 
may be removed by evaporation. This might, perhaps, be turned to 
acco\int in examining the quality.of acid, about to be purchased. A 
method has been proposed by Mr. Accum, (Nich. 4to Jour. I. 118,) 
to detect the several impurities which contaminate sulphuric acid. 
He directs to dilute a small quantity of the acid, to be tried, with 
distilled water, and to saturate it with pure vegetable alkali, which 
will precipitate either copper, ii-on, or lead, in the form of a more or 
less dark coloured powder. This is to be separated by the filter, 
washed with distilled water, and treated with pure ammonia, which, 
if copper be present, will acquire a blue colour. This blue liquid is 
tabe poured off, and the residuum washed in distilled wAter, and 
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disBolved in pure imiiiaiic acid. To ascertftin the presence of lead^ 
mix this solution with an equal quantity of water, impregnated with 
aul^phureted hydrogen gas, which, if the acid contain lead, will throw 
down a blacky or dark brown, precipitate. Iron maybe detected by 
prussiate of potash, or tincture of sails. Potash is more difficult t<» 
niscover: strong ardent spirits will precipitate it in the form of a 
white powder, if, as is seldom the case, it be not in small quantity. . 
Or a portion of the acid may be saturated with carbonate of ammonia, 
and a little tartaric acid, added to the solution^ when the potash will 
be indicated under the form of a tartarate. 

I believe it is not common for bleachers to be incommoded by the 
freezing of sulphuric acid, but it is proper that they should be aware 
of its liability to freeze. The circumstances attending the freezing 
of this acid, were first distinctly related by Mr. Kier, in the Philoso- 
phical Transactions for 1787. Whenever such an accident happens 
to the manufacturer, it is a proof that it has not been sufficiently 
concentrated. In winter, then, when a bleacher has much sulphu- 
ric acid on hand, he ought to be very circumspect in bringing it to a 
proper state of concentration. The specific gravity of 1.780, is the 
middle point of the degree of easy congelation. At 1.790, or 1*770 
of specific gravity, it will not freeze, even in melting snow. In se- 
vere winters, then, we may infer, that it would not be safe to keep 
the acid in glass vessels, at any specific gravity between 1.720 and 
1.790. Parkes relates an instance, (Chem. Ess. II. 457) in which 
this property of the acid defeated, most effectually, the fraudulent 
designs of the manufacturer. Parkes had instructed him in the 
method of rendering the acid pellucid, without subjecting it to con- 
centration, in the glass retorts. Exulting in the important discovery, 
he. immediately prepared for his customers, a hundred carboys of 
the requisite transparency, but weak from being much diluted. It 
happened in winter; a severe frost ensued; the acid was within 
the limited degrees of freezing, in which case, according to Kier, it 
freezes even more rapidly than water. It consequently froze, and 
the carboys, bottle after bottle, would have burst, by expansion, had- 
they not been placed in tepid water. 

A bleacher who may be only in his rudiments of chemistry, when 
he is taught, that sulphuric acid has so strong an affinity for water, 
as to attract it even from the atmosphere, will be apt to be alarmed 
lest his acid be- spoiled by keeping; but it is only when it is much 
concentrated, th^t it attracts much water. It follows the general 
law of chemical combination, that in proportion as the point of satu- 
ration is approached, the attraction is either weakened, or is slower 
in its action. Besides, it is always used in a much diluted state in 
bleaching, and, therefore, his alarm can only be well founded, when 
he is in the act of making a purchase. A bleacher, ignorant of che- . 
mistry, would not be likely to give any credit to this doctrine of the 
acid's absorbing water; but he might be readily convinced, by dipping 
the bulb of a thermometer in the concentrated acid, which will not 
probably affect the thermometer; but on withdrawing it, the small 
portion of acid which adheres to the bulb, will absorb water from tlie 
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atmosphere with so much rapidity, particularlj in damp weather, 
that in a few seconds, the mercury will rise several degrees. 

There is another circumstance, the knowledge of which, sl^t ag 
it seems, may sometimes be of use in saving time, naisely, that sul- 
phuric acid, when heated, has a remarkable property of retaining its 
caloric, or of imparting it more slowly to the bodies around it, than 
other substances generally do. Now the violent heat which is pro* 
duced on mixing the acid with water, would, in the case of water 
alone, split any glass vessel into which it might be poured. But in 
consequence of this property of retaining caloric, it may be poured 
with perfect safety from the retort into the carboys, at the tempera- 
ture of 200° 5 there need be no delay, therefore, in waiting for iU 
cooling;, from apprehension of breaking the bottles. 

In diluting sulphuric acid for bleaching, care should be taken to 
add the acid to the water, and not the water to the acidj for if the 
latter be done, part of the mixture will fly up, and endanger the face 
of him who may thus act so incautiously. It is best to invert the neck 
of the carboy, under water, when the acid will leave it, from its superior 
gravity. The acid should be added gradually, and in successive pori- 
tions, and be suffered to rest a sufficient time between each addition, 
that a complete union between the acid and the water may take 
place; as, even when cold, a mixture of the acid with water, takes 
several hours to arrive at a maximum of condensation. 
< It is a great desideratum with bleachers, to have a ready method 
of ascertaining the real quantity of acid, in that which is diluted. 
The readiest mode that can be had recourse to, is the tables pub- 
lished in Parkes' Chemical Essays, which I content myself, in the 
meantime, with merely referring to. One of those tables shows the 
real quantity of sulphuric acid, at every degree of density. 

I may mention here, a remark that may be found to be of impor- 
tance in constructing extensive bleaching works, namely, that the 
fumes of sulphuric acid will soon destroy the beams and rafters of 
the house where the souring process is carried on. Bricks, there- 
fore, are recommended for building such a house. If wood be used, 
it-ought tobe well defended by several coatings of the pyroligneous 
acid. This is gently heated in an iron pot, and put on with a brush. 
(Parkes, II. 274.) 

Suiphuret of Lime was strongly recommended as a detergent, by 
Mr. Higgins. of Dublin, in a work which he published in 1799, on 
the Theory and Practice of Bleaching, but it does not seem to have 
ever come into general use. It was tried also, in several of the 
bleaching establishments in France, but was laid aside, after the pub- 
lication of several accurate experiments on it by Citizen Potel of 
the Academy of Dijon, who proved that it could not be of any use 
in bleaching, without admixture, — See Phil. Mag. XIV, 199. 
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ENGLISH PATENTS. 



JS^ecffication of the Patent granted to Charles Bagenall Fleet- 
wood, of Pariiament'Street, Dublin^ Gent.foralvjmdjandcompO' 
stiion^for making leather, and other articles, water-proof. Dated 
February 28, 1824. 

My new invented liquid and composition for making leather, and 
other articles, water-proof, consists of a certain compound of resinous, 
oleaginous, and elastic matters, the proportions of which, and the 
mode of mixing, I am about to describe. My process is as follows; 
i dissolve 10 lbs. of caoutchouc, or Indian rubber, in twenty gallons 
of pure spirits of turpentine, by putting them both into a tin vessel 
capable of holding at least 35 gallons, 40 perhaps would be as wellf 
the caoutchouc should be cut into pieces, or slices, of about -^th part 
of an ounce weight, to hasten the solution. I then immerse the vessel 
into a boiler, previously filled with cold water, and apply the fire so 
as to produce the boiling of the water, occadionally supplying the 
waste, caused by evaporation. In this situation it remains until a 
perfect solution of the caoutchouc, in the spidts of turpentine, is 
effected; I then dissolve 150 lbs. weight of pure bees-wax in 100 
gallons of pure spirits of turpentine, adding thereto 20 lbs. of Bur- 
gundy-pitch, and" 10 lbs. or gum -frankincense. The solution of 
these articles, I obtain by the same means as described for dissolving 
the caoutchouc. To these two matters or solutions, when mixed 
together, I add, after they arc quite cold, 10 gallons Of the best copal 
varnish. The whole of these materials are then to be put together 
ih a large reservoir, where the compound may be diluted by adding 
100 gaUons of lime-Svater, pouring in five gallons at a time, and 
stirring it continually for six or eight hours; which agitation must 
be repeated whenever any of the composition is taken out of the 
reservoir, either to be bottled, or casted. In order to colour this 
composition, when it is required to be rendered black, 20 lbs. weight 
of the best lamp-black should be mixed up with ^0 gallons of the 
purest turpentine spirits (which 20 gallons should, under these cir- 
cumstances, have been deducted from the previous mixture); this, 
when properly blended, is to be added to the composition, but that 
should be done previous to the introduction of the lime-water. The 
composition, when thuK prepared, is to be laid upon the leather by 
means of a painting brush, and rubbed into the surface, which win 
render the leather, after the composition has become dry, impervious 
to water,' and at the same time perfectly soft and pliable. Though 
I have thus minutely de^scribed the comparative proportions of each 
material, yet I do not mean to confine myself precisely to those re- 
spective quantities, nor to the precise mode adopted in mixing and 
preparing them, but have stated such proportions and such process 
as the best that I am acquainted with, and which I am, from consi- 
derable experience, induced to adopt, and recommend. 

Bqiert. Pat. Invent 
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Patent granted to Thomas Hughes, qf Newbury^ Berkshire^ Miller j 
for improvements in the method of restoring foul or smutty wheats 
and rendering the same fit for use. Dated May 23, 1826, 

The process used for effecting the purposes mentioned in the title, 
consists, first, in immersine the smutty wheats in water ; where it is 
let to lie but a short time, Test the internal part of the grain should 
imbibe too much moisture. The heavy grain falls to the bottom of 
the vessel, but that which is decayed, and the smut balls, rise to the 
surface, from whence they are to be skimmed off, and removed. 
2dlv. The wet grain is to be put into baskets, or loosely woven bags, 
to drain. 3dly. When the wheat ceases to drip, it is to be removed 
to a trough of the following construction, lined with linen, or woollen 
cloths, and is there to be well rubbed with other clotiis of the same 
description. The trough is about three feet broad, and of a length 
suitable to the quantity of wheat, which is desired to be operated on, 
in it, at one time ; its bottom is formed of laths or battons, laid toge^ 
ther so as to let water pass through; and one of its ends is made to 
draw up, to facilitate the removal of its contents. Lastly. The 
grain is to be taken from the trough, and to be spread out in the sun 
on a clean surface, or on the floor of a moderately heated kiln, until 
thoroughly dried; when it \% to be stored away for consumption. 

In some cases, bran, or pollard, may be mixed with the wet wheat 
to cause it to dry more speedily, which is to be afterwards separated 
from it by sifting. 

The patentee states, that cloths somewhat damp, will remove the 
moisture from the grain more speedily, than if they were completely 
dry, and therefore directs, that those used in the foregoing process 
should be previously dipped in water, and afteovrards wrung out so 
as to discharge as much as possible of what they had imbibed. He 
also mentions that machinery may be employed in rubbing the wheat- 
dry ; and that, though he prefers the trough described, otner vessels 
may be used for the same purpose.-— 16. 



To Francis Melville, of Argyle street^ in the City of Glasgow^ 
Pianoforte maker, for his invention cfan improved method of secur- 
ing that description of small Pianofortes commonly called Sgttare 
Pianofortes, from the injuries to which they are liable from the 
tension of the strings. 

.The intention of the patentee, is to produce that sort of firm 
bracing, in the interior of square piano-fortes, that the framing shall 
not be capable of warping, or being drawn out of its primitive form, 
by the great tension of the wires. For this purpose, there are firmly' 
fixed by screws, or otherwise, on the res< board or blocks into which 
the pins are set that stretch the wires or strings, metallic brackets, 
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with a circular hole in each, to receive the end of a stropg metallic 
rod, which is intended to form a substantial resistance against, (he 
tension of the strings, and, hj that means, prevent the frame-work 
from being drawn out of its original shape. 

The brackets are simply right-angled pieces of metal, firmly 
screwed to the rest boards of the instrument; the upright part of each 
bracket has a circular hole near its top, sufficiently high to be above 
the wires. The rods are formed with spherical ends, which are let 
into the circular holes of the brackets, and by their resistance, pre- 
vent the wood work from riving way, whatever may be the force with 
which the wires may be drawn. 

Various contrivances have been proposed, for giving stability to, 
the interior of piano-fortes, in order to resist the tension of the wires j 
the particular novelty therefore, of the present invention, is the pe- 
culiar method of attaching the tension rods, by means of sphencal 
ends let into circular holes in the brackets. — Enrolled March, 1825. 

[London Journal of Arts. 
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MECHANICAL JURISPRUDENCE.— No. XVII. 

BY PETER A. BROWNE, ESQ. 

On the Law of Paientsfor New and Usefvl Inventions. 

THE REMEDY PROVIDED BY LAW FOR A BREACH OF THE PATENTEE'S 

PRIVILEGES. 

The fifth section of the act of Congress, of 1793, provided, ^ That 
if any person shall make, devise, and use, or sell the thing so in- 
vented, the exclusive right of which, shall, as aforesaid, have been 
secured to any person, by patent, without the consent of the patentee, 
his executors, administrators, or assies, first obtained in writing, 
every person so offending, shall forfeit and paj^ the patentee a sum 
that shall be, at least, equal to three times the price for which the pa- 
tentee has usuallvsold, or licensed to other persons, the use of the said 
invention ; which may be recovered in an action on the case founded 
on this act, in the circuit court of the United States, or any other 
court having competent jurisdiction." 

This section was repealed by the 4th section of the act of Con- 
gress of the 17th April, 1800. 

The third section of the last mentioned act of Congress, is in these 
words. "That where any patent shall be, or shall have been granted^ 
pursuant to this, or the aboyementioned act, and any person, without 
the consent of the patentee, his or her executors, administrators, or 
assigns, first obtained in writing, shall make, devise, use, or sell the 
thing, whereof the exclusive right is secured to the said patentee, by 
such patent, such person so offending shall forfeit and pay to the said 
patentee, his executors, administrators, or assigns, a sum equal to 

Vol. IIL— No. 6.--June, 1827, 51 
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three times the actual damage sustained by such patentee, his exe^ 
cutorsy administrators, or assigns, from, or bj reason of such offence, 
■which sum shall and may be recovered by action on the case, 
founded on this and the abovementioned act, in the circuit court of the 
United States, having jurisdiction thereof." 

The action is on the case, by the express words of the act of Con- 
gress. So, in England, the form of the action is on the case. God- 
son on Patents, 176. 1 Chit plead. 142. 

* THE COURT IN WHICH THE ACTION MUST BE BROUGHT. 

Formerly, in England, patent rights were investigated in the court 
of Star Chamber, 3 Inst. 183. By the second settion of the statute 
of James, it is declared, "that all monopolies, and all such commis- 
sions, grants, licenses, charters, letters patent, &c. ought to be, and 
shall be forever thereafter, examined, heard, tried, and determined, 
by and according to the common law of the realm, and not otherwise.'' 
They are, therefore, now cognizable by the courts of law and equity. 

In the United States^ a suit brought for the infringement of a patent 
right, must be in the circuit court of the United States. 

It has been decided in the case of the Bank of the United States 
V. Deveaux, 5th Cranch, 85, that in cases arising under the laws of 
the United States, unless jurisdiction be conferred by act of congress, 
the circuit court of the United States cannot interfere. So, although 
patent rights depend upon the laws of the United States, yet to jus- 
tify the jurisdiction of the courts of the United States in sustaining 
suits by the patentee, it was required, expressly, to recognize his 
right to sue, in the laws respecting them. 

A state court has no jurisdiction in an action brought for the in- 
fringement of a patent right. 

This was decided in Parsons v. Barnard, 7 Johnson's N. Y. rep. 144. 

It was an action on the case for a breach of the plaintiff's patent 
for an improvement in rectifying spirits. The defendant pleaded 
to the jurisdiction, and the plaintiff demurred. The court gave the 
following opinion. " The act of congress of the irth Apru, 1800, 
(vol. 5, page 88,) declares, ' that whenever any patent right shall be 
infringea,the party offending, shall forfeit a sum equal to three times 
the actual damage sustained, which sum shall be recovered by action 
on the case, founded on the act, &c. in the circuit court of the United 
States, having jurisdiction thereof^ 

"The act of Congress, of 21st Febiniary, 1793, (vol. 2, p. 203,) 
also declares, that, in certain cases, when judgment shall be render- 
ed for the defendant, the patent shall be declared void. As the ju- 
dicial power of the United States extends to all cases in law, and 
equity, arising un^er the laws of the United States, and as the act of 
congress, on the subject of patent rights, has declared, that the suit 
for the infringement of them, shall be brought in the circuit court of 
the United States, and gives the court power, in such cases, to de- 
clare the patent void, the state courts have, of course, no jurisdic- 
tion in the case^ and, judgment must be rendered for the defendant. 
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Hie District Courts of the United States have jurisdiction over 
patent cases^ so far as to enquire whether a patent was obtained sur- 
rqititiously^ or upon false suggestions. This proceeding, which is 
directed by the 10th sect of the act of 1793, will be explained 
hereafter. 

THE FORM OF THE DECLARATION. 

In an action in England, for infringing a patent right, the decla- 
ration states, that the plaintiff was the true and first inventor; that 
the letters patent issued, making profert of them ; setting them forth; 
the enrolment of the specification; the using and exercising of the 
invention by the plaintiff; the infrineement bj the defendant; and 
the damage. See 2nd Chitty's Plead. 320. 

In the United States, the declaration is of the same tenor, and the 
plaintiff must support, by proof, all the material allegations in his 
declaration. 

He must prove that he is the inventor; that the invention is new, 
and useful; that a patent has been gianted to him; that his invention 
produces the required effect; that the defendant has infringed his 
right; and the amount of damage. 

1st, That he is the inventor. 

This is laid down by Godson, in his Essay on Patents, p. 178; 
and although he cites no authority, I have no doubt but it is good 
law. The same thing was decidect in the United States, in the case 
of Evans v. Kreemer, 1 Peters' C. C. Rep. 215. 

2nd, That the invention is new and useful,. 

In Bovill V. Moore, Davis' Patent Cases, 399. Chief Justice 
Gibbs says, " In point of law, it is necessary that the plaintiff should 
prove that this is a new, and useful invention, in order to entitle him- 
self to the present action." And in Manton v. Manton, same book, 
348, 9, the same learned Judge says, ** In order to support a right 
to the exclusive enjoyment of any invention, it is necessary that the 
party who takes out the patent," should show that the invention is 
new, that it was unknown to the trade, and to the world, before^ 
that it is not only new, but that it is useful to the public, &c." 

Slight evidence, is all that will be required on the above points, 
in the first instance. 

3d, That a patent lias been granted to him. 

By the common law, a constat^ or inspeximus^ of the king's letters 
patent, could not be shown forth in court, but the letters patent 
themselves, must have been produced; but by statute 3 and 4 Ed. 
VI. c. 4, explained by statute 13 EHz. c. 6., « patentees, and per- 
sons claiming under them, tn ay make title in pleading, by showing 
forth an exemplification of the letters patent, as if the letters patent 
themselves were pleaded and shown forth;" and now they are to be 
given in evidence in the same manner as if they were pleaded^ God-* 
son on Patents 178, and the authorities there cited. 

The act of congress of 1793, in the 1st section, declares, "that 
the letters patent, signed by the President of the United States, 
and sealed with the seal of the United States, shall be delivered to 
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the patentee, or his order, and shaU be good and avmlabk io the 
grantee or grantees byforu ofthatact.^^ 

And in the 3d section, speaking of the description, says, ^^ which 
description, signed bj himself, and attested by two witnesses, shall 
be filed in the office of the Secretary of State, and certified copies 
thereof, shall be competent evidence, in all courts, where any mat- 
ter or thing, touching said patent right, shall come in question." 

The letters of the plaintiff, to the Secretary of State, containing 
applications for a patent and specifications forwarded by him to the 
secretary's office, certified under the seal of that department, as 
papers remaining in that office, are evidence for the plaintiff. 

Daniel Pettibone sued Henry Derringer, for an alleged infringe- 
ment of his patent, dated the 12th of February 1814, for a new, and 
useful improvement in boring musket, pistol, and rifle barrels, by an 
auger called the spiral, groove, or twisted, screw auger. 

The defendant pleaded the general issue, and gave notice that he 
would give evidence, that the thing secured by patent, was not ori- 
ginally discovered by the plaintiff, but had been in use anterior to 
tiie supposed discovery, or that he had surreptitiously obtained a 
patent, for the discovery of another person. 

The plaintiff, in order to maintain this issue on his part, offered in 
evidence, a certified copy of a letter, from himself, to the Secretary 
oT State, dated 21st of January, 1799, containing a specification of 
ah improvement in boring muskets, &c., certified unaer the seal of 
that department, as papers remaining in the office. This evidence 
was objected to, but was admitted by Washington, Justice. — MS. 

4th, TTiat the inverUion produces the desired effect. 

This rule depends upon the authority of Mr. Justice BuUer, in 
Turner v. Wilson, 1 Term Rep. 606—7. He says, « Wherever the 
patentee brings ah action on his patent, if the novelty, or ^ect, of 
the invention oe disputed, he must show in what the invention con- 
sists, and that he produced the effect proposed by the patmt, in the 
manner spedjied " 

5th, That the defendant has infringed the riglU. 

The exclusive privilege ^nted to the patentee, is of making and 
eonstructingj as well as using, and vending. The words are, ^ and 
thereupon granting to such petitioner, &c., the full and exclusive 
right, and liberty, of making, constructing, using, and vending to 
o£ers to be used, the said invention, or discovery." 

It is no breach of the patent, to construct a machine, merely for 
philosophical experiments, or for the purpose of ascertaining the suf- 
nciency of the machine to produce its desired effects. 

This was admitted in Whittemore v. Cutter, 1 Gallisson's rep. 429. 
But, the making of a patented machine fit for use^ and tuith design 
to use it for profit^ in viokation of the patent right^ is of itself a breaeh 
of the patent ri^ht^for which an action lies. 

This was decided in Whittemore v. Cutter, 1 Gallisson's Rep. 429. 
It was an action for the violation of a patent right in a machme for 
making cotton and wool cards. One objection t^en to the direction 
of the court, was, that the jury were instructed that the making of a 
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nmchine fit for u^, and with deeigB to use it for profit, was an in^ 
firingement of the patent rights for which an action w^ given bj the 
act of congress. 

Judge Story observed, <*It is now contended by the defendant's 
counsel, that the making of a machine, is, under no circumstances, an 
infringement of the patent. The 1st sect, of the act of 179^3, ex- 
pressly gives to the patentee, &c. ^ the full and exclusive right and 
liberty of making, constructing, using, and vending to others to be 
used,' the invention or discovery. The 5th sect of me same act gives 
an action against any person who * shall make, devise, and use or sell* 
the same. From some doubt, whether the language of the section 
did not couple the making and using together, to constitute an of- 
fence, so that making without using, or using without making, was 
not an infringement the legislature saw fit to repeal that section ; 
and by the Sd sect, of the act of 17th April 1800, ch. 25, gave the 
action against any person who should ^make, devise, use, or sell' the 
invention. We are not called upon to examine the correctness of 
the original doubt, but the very change in the structure of the sen- 
tence, affords a strong presumption, mat the legislature intended to 
make every one of the enumerated acts, a substantive ground of action." 

*^ It is argued, however, that the words are to be construed distri- 
Imtivelt/jf andfthat ^ making' is meant to be applied to the case of a 
composition of matter, and not to the case of a machine. That it is 
clear, that the use of certain compositions (as patented pills) could 
not be an infringement, and unless moMng were so, there would be no 
remedy, in such cases. We cannot feel the force of this distinction. 
The word ^making' is equally as applicable to machines, as to com- 
positions of matter ; ana we see no difficulty in holding, that the 
using or vending of a patented composition, is a violation of the right 
of the proprietor." 

I ^ It IS further argued, that the making of a machine, cannot be an 
offence, because no action lies, except for actiud damage; and there 
can be no actual damages for an infringement by mcMng a machine. 
We are, however, of opinion, that where the law gives an action 
for a particular act, the doing of that act, imports, ofttsdf, a damage 
to the party. Every violation of a right imports some damage, and 
if none other be proved, the law allows a nominal damage." 

jff' the mantfactureimde by the dtfendant be essentially and substan- 
tiaUy the same as the one patented, it wiU be an irfringementy though 
there be a dq^arturefrom the specification. 

This was decided in Hill v. Thompson, 2 B. Moore, 447. 

Dallas, J., said, ^ But it is contended that this is a patent for a 
combination of processes altogether new, leading to one end ; and 
this beins the nature of the alleged discovery, any use made of any of 
the ingredients, singly, or used in partial combination, omitting some, 
and making use of all, or some, in proportions essentially different, 
and yet producing a result equally, if not more beneficial, will con- 
stitute an infringement of the patent. It is scarcely necessary here 
to observe, that a slight departure from the specification for the pur- 
pose of invasion only, would of course be a fraud upon the patent^ 
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and therefore the question will be, whether the mode of working, bj 
the defendant, has, or has not, been essentudly or substantia^ d^- 
ferent.^^ 

The sale of the materials of a patented machine^ by a sheriffs on an 
execution against the ovmer^ is not such a sale as subjects the sheriff 
to an action for an infringement of the patent right. 

Sawin had a patent for cutting brad nails. The defendant was 
the sheriflf of his county, and having an execution against him, seized 
and sold the materials of three of uie machines. This seizure and 
sale, was the alleged infringement. 

It was contended that, bj the 3d section of the act of irth April, 
1800, any person who shall, without the consent of the patentee first 
obtained in writing, make, devise, use, or 5e// the thing, whereof the 
exclusive right is secured, shall forfeit, &c. 

The court were clearly of opinion that this was net the con- 
struction of the act. That a sale of a patented machine, within the 
prohibition of this clause, must be a sale, not of the materials of a 
machine,' either separate or combined, but of a complete machine, 
with the right, express or implied, of using the same m the manner 
secured in the patent. It must be a tortious sale, not for the pur- 
pose, merely, of depriving the owner of the materials, but of the use 
and benefit of his^patent. Sawhi, &c. v. Guild, 1. Gallissons' Rep. 485. 

Whether the ads of the defendant amount to an irfringement^ is a 
question of fact for the jury. 2 H. Black, 480. 

Presumptive evidence of irfringement may be received. 

In the case of Huddard v. Grimshaw, which was an action for a 
breach of a patent right to make ropes in a peculiar way, the court 
admitted evidence that the defendant had requested liberty to use 
the invention, whicli, was refused, and that he afterwards carried on 
his business in secret, and refused to permit a friend of the plain- 
tiff's fo inspect his ropewalk; and that upon inspecting the ropes 
made at the defendant's walk, witnesses, well acquainted with th& 
manufacture, believed they were made according to the plaintiff's 
metliod. 



THE AMOUNT OF DAMAGES. 

The damages which are to be trebled are compensatory^ and not ex- 
emplary. 

The words of the act of congress are, "a sum equal to three times 
the actual damage sustained by such patentee," &c. Third section 
of the act of 1800. 

So in Whittemore v. Cutter, 1 Gallisson's Rep. 478, the court say, 
" As to the rule by which the plaintiff's damages are to be estimated, 
it is clear, by the statute, that only tlie actum damage sustained, can 
be given. By the term ' actual damages,' in the statute, are meant 
such damages as the plaintiff can actually prove, and has in fact 
sustained, as contradistinguished from mere imaginary or exemplary 
damages, which in personal torts, is sometimes given. The statute 
is highly penal, and the legislature meant to limit the single damages 
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to the real injury done, as in otker cases of violation of personal 
property, or of incorporeal rights.'^ 

When the defendant has used the machine^ Sfc. the measure of da- 
mages should he the value of the use of the machine during the time 
used. 

This also is decided in Whittemore v. Cutter, 1 Gallisson's Rep. 
483. The court say, " If the jury are of opinion that an user of the 
machine is actually proved, the rule of damages should be the value 
of the use of such machine, during the time of the illegal user." 

In estimating the damages^ the jury have no right to take irUo their 
considercUion the counsel fees. 

This is established by the case of Arcambel v. Wiseman, 3 Dal- 
las's Rep. 306. The circuit court of the district of Rhode Island, 
had decreed, among other things, the payment of 1600 dollars for 
counsel fees for ithe court below, and the supreme court of the United 
States struck this sum out. They said, the general practice of the 
United States, is in opposition to it ; and even if that practice were 
not strictly correct, in principle, it is entitled to the respect of the 
court, till it is changed or modified by statute. ' 

This case is cited in the case of Whittemore v. Cutter, 1 Gallis- 
son's Rep. 438 and a decision given conformably thereto. 

The jury find the single damages^ and the court treble them. Whit- 
temore V. Cutt«r, 1 Galiisson?s Rep. 484. 



PERKINS'S STEAM ENGINE. 

In our last number, we prefaced two extracts from foreign jour- 
nals, upon the subject of Mr. Perkins's Steam Engine, with some 
remarks, tending to show we had but little hope, that the high ex- 
pectations which had been excited respecting this machine, would 
ever be realized. We have just received a long, and highly interest- 
ing letter, from Mr. Perkins, upon the subject of his engine, together 
with a pamphlet, written by him, *' On the Explosion of Steam Boil- 
ers," and " On the Economy of using Highly Elastic Steam, Ex- 
pansively, &c." This pamphlet had not been published in Englahd, 
at the date of Mr. Pertins's letter. The first part of it, we now 
present to our readers^ the latter part requiring a plate, or cut, must 
be delayed, until the. next month. 

We have said, that the letter from Mr. Perkins, is highly interest- 
ing, and as we are certain his countrymen will be glad to hear him 
speak for himself, we publish it entire, with the exception of some 
free remarks upon individuals, which were intended for the eye of 
confidential friendship, alone. 

Mr. Perkins complains, and we are sure, justly, that a great deal 

has been published respecting his engine, which, from its absurdity, 

has tended to bring the machine into disrepute. For ourselves, we 

confess, that we had ceased to anticipate much from it, and were 

• among those who thought, that Mr. Perkins had attempted impossi- 
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bilities; to sign oar recantatioiif however, will afford us the most 
sincere satisfaction: this is one of those tasks from which* we shall 
never shrink, although we instinctively shudder, and incline side- 
waysf when we think of sitting along side a generator, subjected to 
a pressure of 3000 lbs. to the square inch. 

The remarkable fact, discovered bv Mr. Perkins, that nei^er 
steam, or water, will issue through a fissure in a hi^j heated ge- 
nerator, is we think in perfect accordance with admitted principles 
of science, although it is one we should never have anticipated. It 
is worthy of particular attention, and if it stood alone, would enti* 
tie its discoverer to great credit. 

The following advertisement, from a London paper, accompanied 
the communication of Mr. Perkins. 

«« The High Pressure Safety Steam Engine. --Perkins and Co. are 
now ready to receive orders lor steam engines. They will guaran- 
tee the saving of, at least, one half of the' fuel, three-fourths of the 
weight, and ^ree-fourths of the bulk, and will charge but two-thirds 
the price of the best, London made, condensing engines; reserving 
the right to one-third of the savings. Orders and communications 
left at Perkins and Heath's, No. 69, Fleet-street, will be attended 
to." lUdUor. 

Intdligence respecting the High PnEssbRE, Safety, Steam Engine, 
and on various subjects^ connected with it ; with remarks tpon some 
other engines^ which have recently attracted public oitenHon; in a 
kHer to the Editor of the FrankUn Joumali from Jacob Per- 
kins, Esq. 

London^ March Sth^ 18^7. 

Mif Dear JFHmrf^— You must attribute my not having written to 
you at an earlier date, not to want of inclination, but to a desire n€ 
being able to communicate the information which I now give you, 
namely, that my most sanguine expectations are realized, and to the 
utmost, in the completion of my High pressure^ safety engine. Thas 
I should have been enabled to say, long since, had it not been for ' 
the opposition which I have encountered from avaricious, and inte- ' 
rested individuals, by whom my course has been retarded, much 
more than it has by mechanical drfficulties, although these have been 
enough, in all conscience. 

Many of my friends, and some of them very scientific men, have 
expressed great fears, that I had attempted impossibilities^ and were 
of opinion, that steam engines were so well understood, as to leave 
little that is new, on this subject, to be discovered. I will ask you; 
and I will allow no one to be a better judge, if it is not new to ge- ' 
nerate steam of all elasticities, from the minimum, to the maximum, 
without the least danger? If it is not new, in the generation of steam, 
to substitute pressure^ for surface^ which I consider the basis of my 
invention? If it is not new, to have a pressure of 1000 lbs. to the 
square inch, on one side of the piston, while on the other side of it, 
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all resistance is taken away by a vacuum, and thw produced, with- 
out an air-pump, or any more water, than is used, in generating the 
steam? It it is not new, to have invented a metallic piston, which 
requires no lubrication, and yet is as tight as the piston of an air- 
pump? If it is not new, to have applied Sir Humphrey Davy's zinc 
protectors, to steam cylinders, to prevent oxidation? This, I found, 
took place in my cylinders, when the engine was not at work, after 
I found that I could dispense with oil. If it is not new, to diispense 
with the eduction valve^ and eduction pipe^ having no other tnan a 
small induction valve, and that, so constructed, as to neutraJize the 
pressure, requiring no oil, and very little power, to open, and close it? 
If it is not new, to allow the steam to escape, at an opening, 250 
times larger, than the steam pipe? All this has been effected, as 
our friend Lukens can avouch, he having witnessed all these facts, 
fts well as myself. And lastly^ if it is not new, to have discovered, 
that steam may be generated, although in contact with water, at all 
temperatures, without producing corresponding elasticity? 

As soon as my last patent is specified here, I will forward it to 
you, together with the drawings, not only for your inspection, but 
with a request, that you will forward them to Washington; as a pe- 
tition to obtain a patent, will accompany them. 

I herewith send you a paper, *' On the Explosion of Steam Boil- 
ers, &c." This paper I have not j^i published here, as it mi^ht 
lead to the discovery of my method of correcting the evil arising 
from generating surcharged steam, before vfij patent is specified; 
but as this will be secure, in a very short time, you are requested, 
if you approve it, to publish the paper in your interesting journal, 
as I am anxious for its early appearance in my own country. I have, 
in confidence, given a copy to Dr. WoHkston, to Mr, Faraday, and 
to several engineers, whom I could trtist, and who all agree, that it 
assigps the true cause of explosions. I long to see, and to converse 
with you, and my other really scientific friends in the United States, 
on this, and other interesting points, connected with my en^ne. 

I have had much interested opposition to contend with, since my 
residence here; but some of the best men in the country have con- 
stantly stood by me^'or I must have sunk under the pressure. This 
fiovemment have^ now given the stamp business, to Perkins and ' 
Heath, which we shoulcTlong since have had, and the country there- 
by have beeA saved thousands, but for the intrigues of an individual, 
who is now sent to Coventry. 

More than a dozen projectors have attempted to make tubular 
boilers, since I commenced my experiments, of generating steam by 
gmall quantities of water, under pressure; but for want of pressure,' 
(which is the novelty I claim in my patent,) they have all failed. 
M*Curdy from New York, who brought out Hawkins's project, was 
the first who opposed me. He stated, that I had stolen Hawkins's 
invention, and gave an air of probability to his assertion, by produc- 
ing such evidence, from the United States, as he hoped would sub- 
stantiate it. Yet he was altogether ignorant of my method of gene- 
rating high steam; and indeed there are not, at this day, ten persons 
Vol. III.— No. 6.— June, IU27. 52 
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in the world, who arc wholly acquainted with it M'Curdj took 
oiit a patent in this country, and. sold to the amount of ten thousand 
pounds; reserving one-third to himself. He has made three small 
steam boats; one, large enoush to take passengers to Richmond, but 
no one of them ever steameamore than three miles an hour. The 
^antity of coal consumed^ I could not learn; it must, however, have 
neen too great to answer, had there been no other objection, and 
they have all been abandoned. Of all the methods yet contrived to 
generate steam, this was the worst. Had the agent in this business, 
been considered as the representative of the mechanical talents of 
his country, it would have been most unfortunate; but such is not 
the case, as there are now here, four Americans, who stand confess- 
edly pre-eminent, viz. Mr. Lukeus of Philadelphia, Mr. Wright of 
New York, Dr. Church, and Mr. Dyer of Boston. 

Brown's vacuum engine, has at length given over, although its 
death was a very hard one. It was, at last, found, that although, at 
the beginning of the stroke, the mercury showed a vacuum equal to 
twenty inches, yet his rarefied air became, towards the end of the 
stroke, more dense than the atmosphere, and there was, consequent- 
ly, a great loss from its re-action. I had frequently predicted, that 
this would be the case, and am apprehensive that Morey 's explosive 
endne will b« unavailable, from the same cause. 

Brown has ceirl;ainly shown great ingenuitv in the variety of mecha- 
nical contrivances which he has invented, in order to overcome the 
difficulties with which he l\ad to contetid; his engine was a beautiful 
piece of mechanism; its appearance was such as caused it to operate 
like a charm on his numerous visiters, and miyiy were, consequently, 
induced to take an interest in, and expend large sums of money, to 
perfect, an instrument from which they calculated to derive large 
profits. Is it not astonishing, that men of intelligence should not 
quickly perceive the difference, between condensible steam, and in- 
condensibleair? I have already remarked, that at the beginning of 
the stroke, the barometer indicated a high degree of exhaustion; it 
sometimes rose to twenty-four inches, yet his pbton, if made to ap- 
proach the end of his cylinder, as closely a« m a well made steajoi 
engine, could not, from the density of the contained air, pass the 
dead point. His first engine, you know, raised water, ten or twelve 
feetbigh, andi this was employed to drive a water vrheel; in this ar- 
rangement, he did not discover how soon his ratified air lost its 
power; but when he endeavoured to make his engine work with a 
piston, he began to experience this unanticipated difficulty. By a 
very clever contrivance, he, apparently^ overcame this obstruction, 
but not without great waste of gas. He attached to his engine, a 
large separate condenser, in which he burnt his gas, professedly, for 
the greater convenience of condensation; but it was, in effect, nothing 
more than lengthening his cylinder, which would have produced the 
Same result in a way muich more simple; but to have had a ten foot cy- 
linder, with one foot stroke, would, at once, have torn off the mask, 
by which the true features of the contrivance were concealed; a catas- 
trophe, which the inventor, very naturally, endeavoured, as long as 
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possible, to avoid. The consumption of gas was enormous; but a^ 
ne made his own, or drew it directly from the city pipes, no one but 
himself could tell, how much he used. 

Fascinated with the beauty of the machine, there are many who, 
yet, declare it to be no failure, and that Brown has been us^d very 
ill by the Gas-engine Company. One gentleman, who had lost much 
money in this concern, called on me the other day, and expressed 
great regret that the gas-engine had not been in my hands ; I told 
him that this would have produced but one advantage, that of having 
lost less money by the concern, as it was not from want of mecliani- 
cal skill, that Brown did not succeed, but because the laws of nature 
were against liim; that I was pursuing experiments in accordance 
with those laws 5 and that in this consisted the difterence in the re- 
sults to be anticipated from his labours, and from mine. This gen- 
tleman expressed much surprise, when I explained to him the differ- . 
ence between condensible steam, and incondensible air. 

I am now engaged in building steam artillery, a^ well as musketry, 
for the French government. The English government would cer- 
tainly have adopted this invention, had it not been for tlie gratuitous 
and false ^tements of certain engineers, who declared, that^though 
I was able to make a great display at the public exhibition, made 
by order of government, yet it was delusive: that I had never made 
a generator which stood for a week, and that I could not keep up the 
steam for more than two, or three, minutes at one. time. These 
statements obtained credit^ the more readily, as any improvement in 
the art of war, which could be adopted by other powers, and which 
would have a tendency to place the weak, upon a par with the strong, 
appeared likely to benefit other countries, more tiian England. 

The French government have determined to give our new system 
a fair trial. A series of experiments have been made at Greenwich, 
which were attendefi by the French engineers appointed for that pur- 
pose, by the duke d'Angouleme, together with one of his aid^, and 
prince Polignac. Their report was so satisfactory to the French 
government, that a contract was immediately made. ^ An English 
engineer of the first class, and one who is very xnuch employed by 
this government, has joined me in the guarantee of the four points, 
which some of the English engineers have doubted; namely, the per- 
fect safety of the generator, its indestructibility, the ability, to keep 
the steam up, at any required temperature, for any length of time, 
and its great economy. 

The piece of ordnance is to throw sixty balls, of four pounds each, 
in a minute^ with the correctness of the rifled musket, and to a pro- 
portionate distance. A musket is also attached to the same gene- 
rator, for throwing a stream of lead from thie .hastion of a for^ and 
is made so far portable as to be capal;fle of Jbeing moved frQiti ane 
bastion to another. This musket is tp throw from one hundred to 
one thousand bullets, per minute, ^ Dccasipn may require, and that 
for any given length ot time. It was an observation made.l|i my 
hearing, by his grace, the duke of Wellington^ that any country de- 
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fentlcd bj this kind of artillery, woUld never be invaded, and I am 
verj confidently of this opinion. 

As soon as this machine is completed, it is to be exhibited to this 
government, and to several engineers from other powers, who ire 
6ver here, for that purpose. 1 have no fears for the result, neither 
has Mr. Lukens, since he witnessed the experiment made for the 
French government. He saw the steam gun discharge at the rate of 
from 500 to 1000 balls per minute, and the steam blowing off at the 
escape valve, during the whole time ; he is equally confident with ihy» 
self, that the steam may be kept up in such a manner as to discharge a 
constant stream of balls during the whole day, if required. ^ As re- 
gards economy, I am within tne truth, when I say that, if the dis- 
chai^es are rapid, one pound of coals will throw as many balls as 
four pounds of powder. 

It nas been stated, as an objection to the steam gun, that it would 
take too long to get up the steam, in case of an attack. To this I an- 
swer, that a very small quantity of fire will keep the generators suffi- 
ciently heated, when there is no water in them: and that when there 
is any chance of their being suddenly wanted, they should be kept 
heated in this way. The heat of the generators would* last lang 
enough to give on steam; until the fire is sufficiently increased to 
furnish a constant supply. For naval purposes, this cannot be an 
objection, as the steam must always be up. Lord Exmouth, after 
witnessing a few showers of lead, observed, that he believed the time 
would come, when a steam gun boat, with two steam guns in her 
bow, would conquer any line of battle ship ; and sir George Cock- 
burn said, that the mischief of it was, it woujd be to nations what 
the pistol was to duellists, it would bring all, whether strong or 
weak, upon a par. 

To prove the safety of my engine, I have worked it under a pres- 
sure of 1400 lbs. to the square inch, or at a hundred atmospheres, 
and cut off* the steam at one twelfth of the stroke ; this was merely 
to manifest what could be done with perfect security. My usual 
pressure is 800 lbs. per inch, cutting off" at one-eightn, and letting 
the steam expand to below 100 lbs. per inch. I let off* at the dead 
^ point, at one flash; the manner of doing this I long to explain to you, 
but must first get my last patent sealed. . 

I am informed that our friend. Dr. Hare, thinks I have ventured 
beyond my depth ; in this he is not singulat, nor do I wonder that 
such an idea should prevail, after the publication of so many absurd 
things respecting my engine; I had no knowledge of these publica- 
tions, and of course had no control over them. Indeed, I have been 
extremely cautious ffoout publishing any thing myself, or sanctioning 
it in others; my determination having been first to complete the 
essentiai improvements x)f which I have been in pursuit. I presume 
that you have seen my last paper on the compression of water, air, 
&c. Its publication by the Royal Society, has created no small sen- 
sation among the philosophers of the old scliooL The council would 
not have allowed the reading of it, had not Dr. WoUaston and Sir 
Humphrey Davy withe&sed many of the experiments. I shall soon 
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publish an experiment with which I think Dr. Hare will be pleased, 
as it will, if I mistake not, prove practically, what the doctor has so 
ably attempted to establish theoretically, namely, that caloric is matter. 
The proof is simple and direct, and I am persuaded that,' when you 
see it, you will tnink it conclusive. I was led to the discovery of 
this fact by my experiments upon steam; ihp results of many of which 
have been very extraordinary, and quite unexpected. One of the 
most striking, is the great repellent power of heat. I discovered 
that a generator, at a certain temperature, although it had a small 
crack in it, would not emit either water, or steam. This fact I men- 
tioned to a very scientific friend, who questioned its accuracy, and 
to convince him, I tried the experiment; but he concluded that the 
expansion of the metal must have closed the fissure. To remove 
every doubt, I proposed to drill a small hole through the side of the 
generator, which was accordingly done. After getting the steam up 
to a proper temperature, I took out the plug, and although we were 
working the ensine at thirty atmospheres, nothing was seen, or heard, 
to issue from the plug-hole; all was perfectly quiet ; I next lowered 
the temperature, by shutting the damper, and opening the furnace 
door; a singing from the aperture was soon observable,, and when 
a coal was held before it, rapid combustion ensued; nothing however 
was yet visible; but as the temperature decreased, the steam became 
more and more visible, the noise at the same time increasing, until, 
finally the roar was tremendous, and might have been heard at the ' 
distance of half a mile. This was conclusive. I should mention that, 
at the aperture, the iron was red hot. ' 

My belief is, that water cannot be brought into contact with iron, 
heated to about 1200**, without a force equal to the maximum pres- 
sure of steam, which is equal to about 4000 atmospheres, when water 
is heated to about 1£00^ That pressure, would, I believe, keep it 
in contact with iron at any degree of heat, and the steam would thea 
. be as dense as water. It is very evident that if it would require that 
force to keep the water in contact, heated as it was at the vent hole, 
thirty atmospheres must be insulBbient to effect this: but the expe- 
riment affords some data towards answering the question, at what 
distance from the heated m^tal the water remained, when under the 
pressure of thirty atmospheres? We may safely aver, that it ex- 
ceeded one-eighth of an inch, as the hole was one quarter of an inch 
in diameter. 

After commencing this letter, I ascertained tlutt my patent was 
likely in a few days to pass the great seal, and have delayed for- 
warding it, until I could give you some account of the effect upon 
the minds of those engineers who \rere open to conviction, of an expe- 
riment performed betore them. Thfs patent has been sealed, and the 
engine has had its power, ana economy, tested. The result has been 
so satisfactory, that an engineer, who employs, at least, SOf) hands, 
has taken orders to make engines, (for I license them 04 1,) with the 
following guarantee, viz. that of saving hal f the fu el, and tbrecrfou rths 
of the weight and bulk, with less liability of derangement than ordi- 
nary engines. This engineer, whose name is Penn, and who h t'vc- 
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quentlj employed by government, is now making an engine for 
steam navigation, with a nine inch cylinder, and twenty inch stroke; 
he joins me in guaranteeing it to be of sixty horse power. It will 
not occupy more than one-sta?^A of the room, nor exceed one-dxth of 
the weight, of the ordinary Boulton and Watt's engine, of the same 
power. 

I haVe sent you the last ♦* London Journal of Arts, &c.," which 
contains some account of my engine, which is nearly correct as far. 
as it goes. It should, however, have slated, that the piston was 
eigHt inches in diameter, that it was a twenty inch, single stroke, 
engine, a good seventy horse power, and consuming bat one-fourth 
of the coal, of a condensing engine. The weight on the end of the 
lever was three hundred, instead of one hundred and fifty pounds. 

You may, my dear sir, depend upon what I have written ; it is the 
result of actual experiment, and there is no . fallacy in it. Having , 
succeeded in making a piston which requires no oil, I am determined 
to ascertain the limits to which pressure can be carried. I am now 
making a small engine, strong enough to bear ^000 lbs. per inch, and 
when done, you shall know the result. Notliing but the piston will 
limit the power. 

The victory, which I have obtained, has been a glorious one for me. 
For the last three months, many of the engineers had declared me 
insane, as I had asserted, that I could condense, and produce a va- 
cuum under the piston, without either an air pump, or condensing 
water ; but the tables are now tuhned, and my triumph, over those 
who have illiberally assailed me, is complete. By the next packet, 
you may expect drawings, &c. of my engine; and, I hope, within 
one short year, to take a seat, with my friend. Dr. Jones, by the side 
of a generator, sustaining a pressure of 3000 lbs. to the square inchj 
for this pressure on the generator is required to produce a working 
power 01 2000 lbs. to the square inch, upon the piston. 

I have several times mentioned the name of our friend Lukens, . 
who is here, and in pretty good health. He has been introduced to 
many of the first characters, and is considered as very clever, parti- 
cularly by one of the greatest philosophers, and best judges of the age. 
His fame is already high, and is rising, but it must of course require 
a residence here oi some time, for him lo be estimated, and remune- 
rated, according to his merits. 

This letter has been written, a few lines at a time, as I coujd catch 
a spare moment, and sometimes at intervals of several days. You 
likewise know, that the business of writing is one in which I do not 
profess to be at home; yqu will, therefore, I am sure, excuse any 
inaccuracy, or want of connexion, which it may exhibit, and believe 
me to be, Yours, truly, 

Jacob Perkins. 
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Observations on Perkins'* s Improved Steam Engine. By the Editor 
of the London Journal of ArtSy fyc* 

This important invention, respecting which, such conflicting opi- 
nions have been long entertained, appears to be now assuming a . 
shape that will very shortly determine the points of controversy, (viz,) 
the question of the perfect safety of the engine; its actual power; and 
the great economy of fuel. 

Mr. Perkins's last patent has passed the Great Seal, his recent 
improvements may, therefore, with safety now be mentioned. The 
mechanical difficulties against which he has had to contend, in control- 
ling and applying the tremendous power of high pressure steam, has 
not onlv absorbed much more time than he anticipated, but has also 
demanded a greater outlay of money. 

The newly constructed engine, to which we have adverted in our 
preceding number, has been at work for some- days, apparently very 
much to the satisfaction of the few. engineers who have seen it. We 
have been repeatedly present during its performance, and studiously 
considered its operations, in which we have not been abfe to detect 
any fallacy^ As, however, we d<» not mean, at present, to pledge 
ourselves as to any definite power which the engine is capable of 
exerting, we shall simply state the manner in which a certain power 
has been demonstrated in our presence, leaving our readers to draw 
their own conclusions, from the facts set forth. 

The fly-wheel is eight feet in diameter, and the steam, working, 
as we are informed, at a pressure of twenty-seven atmospheres, 
caused the piston to perform sixty strokes per minute. The peri- 
phery of the fly-wheel being pressed upon by a loaded lever, (called 
m mechanics,) of the second order. The power exerted by the en- 
gine at that time, may be known by calculating the amount of force, 
or friction, acting upon the fly-wheel. 

The lever was a wooden bar, about /our inches square, bearing 
upon the periphery of the wheel at the top. The shorter arm of the 
lever, or aistance from the fulcrum to tne impinging point, where 
the pressure acted upon the wheel, was fourteen inches; from thence 
to the end, that is, the longer arm of the lever was ninety inches. To 
the extremity of the lever was suspended a weight, making with 
that of the bar, rather more than one hundred and fifty pounds. 
From this may be known the actual force overcome, or work done 
by the engine at that time. Bj^ the addition of fifty pounds weight 
to the end of the lever, the engine laboured, but still worked steadi- 
^yj by the removal of part of the weight, the speed of the engine be- 
came nearly doubled. 

The steam, it was said, acted under a pressure of twenty-seven 
atmospheres, but Mr. P. states, tliat he usually employs a pressure 
of fifty-six atmospheres, and that the consumption of coal per hour, 
is about half a bushel. 

Under this pressure of about 800 lbs. upon the inch, the steam is 
admitted into the working cylinder, and when the piston has de- 
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«ciended throush one-eighth of its stroke, the ingress of steam is shut 
off, and the other seven>eighths of the stroke is performed by expan- 
sion. 

Mr. Perkins's original idea of substituting pressure for surface, 
in generating steam, (which appears to be me basis of his inven- 
tion,) has nevt&r for a moment b^en abandoned; and the invention, if 
satisfactorily established, must certainly be considered as of the ut- 
most importance, particularly in its first feature, absolute acfety^ which 
could hardly have been contemplated in any other plan of boiler, to 
the extent which this construction evidently exhibits the capability 
of effecting. From the mode of constructing the compound genera- 
tor as now adopted, it becomes a safety valve of itself; for the pres- 
sure is dividea into so many compartments, that any one of them 
may explode with impunity, without even disturbing a brick of the 
iiimace. Although in the early part of the invention, many explo- 
sions took place, without any attending accident, (which servea to 
show the safety of this method of generating steam, as well as to 
point out the proper way of constructing the generators,) yet for the 
^ hst two years, it is saia that nothing of the Kind has taken placQ, 
notwithstanding the steam has been frequently raised to a pressure 
of above 1500 lbs. to the square inch. 

To illustrate the safety of this method of generating steam, let us 
imagine a few tons of gunpowder to be confiped within one com- 
partment, and if ignited, the tremendous effect will be readily anti- 
cipated; but let this same quantity of powder be divided into a pro- 
per number of compartments, and any one conversant with fire 
works, would not hesitate to explode it with a match, of not more 
than a few inches in length. We should not have dwelt so long on 
this part of the invention, had not the alam^ from the great number 
of explosions within the last year or two, not only in this country, 
but in France, and America, created universal terror; particularly in 
steam-boat travelling; and the danger of explosion would still be 
more alarming, since it haf been recently discovered that the safety- 
valve is of no use, when an explosion takes place from the sudden 
generation of steam. 

We will now mention some of the practical difficulties which Mr. 
P. has had to contend with. First, the re-action of this highly elas- 
tic steam on the eduction side of the pislOn, occasioned by its den- 
sity, and expansive property. Second, by the increased friction 
occasioned by the great pressure on the Valves. Third, i^Q carbo- 
nization of the lubncatin* material, whether tallow, oil, or other fat, 
• which was used for the piston and valves. Fourth, the difficulty of 
preventing the steam from becoming surcharged with caloric, which 
at times, would be at such an excess, as to melt tlie joint packings, 
and heat the steam-pipe Ved hot. 

The first mentionea difficulty is removed by a very novel method, 
by which the eduction pipe and valve are dispensed with. At the 
end of the stroke, tlie metallic piston enters an enlargement at that 
part of the cylinder, and passes thr6e- quarters, of an inch below it, 
leaving sufficient space for the steam to fiasli out at the dead point. 
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into a tube leading to the chimney, at which instant the vacuum 
valve [PI closes, and shuts off seven-eighths of the steam, which escapes 
up the chimney, and the other eighth, under the piston, is easily con^ 
densed by a spray of water, which is afterward used for generating 
the steam. At the next puff, the condensed steam, water, and air, 
are thrown out, and the neated water runs into the cistern of the 
pump, from whence it is forced into the generator, dispensing with 
the complicated and expensive air-pump, as well as with condensing 
water. 

The second difficulty is removed by rendering the employment of 
an eduction valve unnecessary $ for .the induction valve requires to 
be only one thousandth part of the area of the cylinder; the power 
required therefore to lift it, (even if the valve was not so constructed 
as to neutralize the pressure,) would be very little. 

The third difficulty, which was a very serious one, when the tem- 
perature of the steam employed was five hundred pounds upon the 
inch, is removed by using a metallic piston, made ofa peculiar dloy^ 
requiring no lubrication whatever, since it glazes by its working. 
And as for valves, there is only one little, simple, lifting, induc- 
tion valve, and that, being destitute of friction, requires, of course^ 
no oil. 

Fourth, preventing the steam from becoming surcharged with ca- 
loric. This important part of Mr. P.'s invention, we, for certain rea- 
sons, are restrained from explaining, atpresent; it is, however, accom- 
plished, and will be made known when the specification of the last 
patent is enrolled. ... 

We understand, that Mr. P. has taken some orders for his High-^ 
pressure, safety-engines, and guarantees the saving of half the fuel 
commonly used, for a given power, the weight not to exceed one- 
third of ordinary condensing engines, and not to occupy more than 
one-third the space: with absolute security from the dangerous effects 
of explosion. 



On the Explosion of Steam Boilers. By Jacob Perkins, Esq. 

Jt has been generally considered a well established fact, that the 
caloric of steam, at a given elasticity, is invariably the same, when in 
contact with water; but this is far from being the case. It may be, 
and often is, so generated as to indicate very high degrees of tempe- 
rature, without a corresponding increase of power; so as evidently 
to prove, that temperature, alone, cannot be relied on as a measure of 
the elastic power of steam. Many experimehtalists have thus un- 
doubtedly been led into error, especially in reference to high tem- 
peratures. If any part of the boiler which contains the steam be 
suffered to become pf a higher temperature than the water contained 
in it, from want ofa sufiScient supply, the steam will readily receive 
an excess of caloric, and become surcharged with it, without ac- 
quiring proportional elasticity. In some recent experiments, I have 
heated steam to a temperature that would have given all the power 
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that the highest steam i? capable of exerting, which would have been 
56,000 pounds to the square inch, if it had had its full quantum of 
water; yet the indicator showed a pressure of less than five atmo- 
spheres. Having satisfied myself, by repeated experiments; as to 
the certainty of this curious fact, the thought struck me, that if heated 
water were suddenly injected into the superheated steam, the effect 
would instantly be, the formation of highly elastic steam; the strength 
of which would depend lipon the temperature, and quantity, of the 
surcharged steam, and of the water injected. To ascertain the truth 
of this theory, I made the following experiments. 

A generator was filled with water, and heated to about 500 de- 
grees, and, consequently, exerted a force of about 50 atmospheres; 
but the pressure valve being loaded to about 60 atmospheres, it pre- 
vented the water from expanding into steam. The, receiver, which 
was destitute of both water and steam, was heated to about 1200 
degrees: a small quantity of water was injected into the generator, 
by the forcing pump, which forced out, from under the pressure valve, 
into the receiver, a corresponding quantity of heated water, and this 
instantly flashed into steamj which from its having ignited the hemp 
cord, that covered the steam-pipe, ten feet from the generator, must 
have been at ^ temperature of, at least, 800 degrees, which would be 
equal to about 800 atmospheres; but, from want of water, to give it 
its necessary density, the indicator showed a pressure of about five 
atmospheres. Whether the pressure of. the steam, which was rush- 
ing through the steam-pipe, was at 5 or 100, or more atmospheres, 
the steam-pipe kept up at the high' temperature before mentioned; 
which I attributed to the steam being surcharged with caloric. The 
pump was now made to inject a much larger quantity of heated water, 
and the indicator showed a pressure of from 50 to 80 atmospheres; 
tiie throttle valve being partly opened, it soon expanded, to the former 
pressure of about 5 atmospheres. The water was then injected 
again and again, and the indicator was observed to oscillate at each 
stroke of the pump, from 5, to between 40, and 100, atmospheres, 
according to the quantity of water injected; clearly showing that 
at this reduced pressure, there was a great redundancy of heat, with 
little elastic forc^. It soon occurred to me, that to this might be 
traced the true cause of the tremendous explosions, that suddenly 
take place, in low, as well as in high, pressure boilers. 

There are many instances, where, immediately before one of these ' 
t^nific explosions had taken place, the engine laboured; showing 
evidently a decrease of power in the engine. To illustrate the theory 
of sudden explosions, let us suppose the feed pipe, or pump, to he 
choked; in this case, the water would soon sink below some parts of 
the boiler, which should be constantly covered by it, thus causing 
them to become heated to a much higlier temperature than the water* 
The steam now being in contact with the heated metalj readily takes 
up the heat, and becomes surcharged with it* Since caloric will 

• Practical engineei-s have frequently witnessed the destruction of th6 pack- 
ing of pistons, by tlieir becoming" charred, althoug-h the steam issuing was in 
contact with the water, tlie temperature of which did not exceed 230 degrees. 
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not descend in water, it cannot be taken up by tlie water which is 
below it. The steam thus surcharged, will heat the upper surface 
of the boiler, in some cases, red-hot^* and will ignite coals, or any 
other combustible matter which may be in contact with it. If the 
water which is kept below the surcharged steam, by the pressure 
of it, should, by any circumstance, be made to take up the excess of 
caloric in the steam, as well as tha^t from the upper part of the boiler, 
which has become heated above the temperature of the water, in con- 
sequence of the water having been allowed to get too low, it will 
instantly become highly elastic steam, and an explosion cannot be 
pi"evented by any safety valve hitherto used. To snow how the water 
may be suddenly brought in contact with the over-heated parts of 
the boiler, as well as with the surcharged steam, it will be neces- 
sary to state the following fects. 

As long as water is not heated above 2! 2 degrees, it will simply 
boil, and give off' atmospheric steam, without the water having any 
tendency to rise with itj but,, as it becomes more and more elevated 
in temperature, its disposition to rise with the steam becomes more 
and more apparent As the steam presses on the surface of the water, 
in the same ratio as the water increases in temperature, it only boils 
without rising, as when at atmospheric pressure; but if the steam 
should be drawn off' faster than it is generated, this artificial pressure 
would be taken off*, and the water would rise with the steam in pro- 
portion to the suddenness and rapidity pf iis escape. The water 
and steam in this mixed state, thus filling every part of the boiler, 
the excess of caloric in the surcharged steam, as well as the extra 
heat from thp boiler, will be instantly taken up by the water which 
rises with the steam, by which means the steam becomes sufficiently 
dense (or powerful) to produce the, fatal effects too often experienced, 
not only from high, but from low pressure boilers. If, for instance, 
the water (as has before been noticed} should be suffered to get be- 
lt IS very evident, that this steam was surcharg-ed with heat, and was much 
above the temperature of the water upon which it was reposing, and in a suit- 
able state to produce explosion, hucl the water been allowed to rise with the 
steanr), by drawing it off' faster than it was generated. 

• Mr. Moyle, a practical engineer from Cornwall, gave me the following in- 
teresting fact: 

On going into his boiler room, he observed a ladder, the foot of which rested 
on the top of his boiler, to be in flames: he instantly ascertained that the top 
of the boiler, from some cause which he was then unable to determine, had be- 
come red-hot; with all possible promptitude he ordered the fire to be quenched, 
which, probably, saved his premises, and, perhaps, hirf^life. Mr. Moyle found, 
upon examining the boiler, when cold, that very little water remained in it. 

A stronger case still, was that of an explosion at the iron foundry at Pitts- 
burgh, North America. As is the practice in North America, a high pressure 
engine, of sixty or eighty horse power, was supplied with steam from three sepa- 
'rate cylindrical boilers, each being thirty inches diameter, and eighteen feet 
long. One of these boilers had for some time been observed to be getting red- 
hot; but, as the other two supplied a sufficiency of steam for the work then 
doing, it was disregarded, until it exploded. The main body of the boiJer 
«feparated from one of 'its ends, at an angle of 45 degrees, and passed off*. like a 
rocket through the roof of the building, and landed about 600 feet from it. 
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lew any part of the boiler, which is exposed to the fire, the steam will 
soon become surcharged with heat If a boiler, thus circumstanced, 
should have the weight taken from the safety vaive,^ or a small rent 
be effected in the boiler from its giving way by the pressare of the 
steam, an explosion will be sure to lollow. A remedy for this kind of 
explosion, which appears to be the only serious one, is that of not 
allowinff the > water to subside below any part of the boiler which is 
exposed to the fire. In case the water should settle, it may be known 
by havinff a tube, i/vith its upper end trumpet-mouthed, and its lower 
end fixea in the boiler, entering a few inches below the surface of 
the water; then, as* soon as it subsides sufficiently to allow the steam 
to blow off^ the blast will give warning that no tune should be lost in 
supplying water. Or checking the fire.t When highly surcharged 
steam is rushing from the safety valve, or any other aperture, it may 
be known by its perfect invisibility, even in the coldest day, nor can 
it be seen at any distance from the valve or cock; it is, however, 
condensible; as may be seen by holding any cold substance in its 
range. 

• It was stated in evidence at the coroner's inquest taken at the Humber, in 
the case of an explosion on board of the Graham steam boat, that just before 
the explosion took place, twenty pounds were taken off the safety valve. NowJ 
if the steam in this boiler had been properly generated, the relief given to the 
safety valve, could not have produced explosion; but if the water had got low 
in the boiler, (as was probably the case,) and the steam surcharged with heat, 
the ready way to produce explosion, was to allow the steam to escape faster than 
it was generating, when kept in the lower part of the boiler by the pressure of 
the confined steam. 

Several instances have occurred when there has been sufficient warning, by 
the rushing of the steam from a rent or fracture, for the bystanders to escape 
from injury before the explosion took place. There has been, at least, one 
case, where the boiler was raised from its bed, into the air, by the.force of the 
steam issuing from the rent, (upon the principle of the rocket,) before the water 
^ had sufficiently expanded by the removal of the steam, caused by the rent or 
fracture, to take up the heat of the boiler, and the surcharged steam; when 
an explosion took place after the boiler had been raised many feet in the atmo- 
sphere, and it separated with a very great report, one part rising still hfgher, while 
the other was dashed with great force on the grbund. It is, I believe, a fact, that 
more persons have been killed by hw, than by high, pressure boilers. 

It is but about twelve months, since sixteen persons were killed by the burst- 
ing of a low pressure boiler, in Flintshire. High pressure boilers have since 
been substituted. Some of the most dreadful accidents from explosions which 
have taken place in America, have occurred from low pressure boilers. 

+ This will apply only to low pressure boilers, on account of the height of 
the column which would be required to balance the pressure of the steam. 
The high pressure engines, as used in Cornwall, would require a column, va- 
rying from 60 to 120 feet; and the new high pressure safety eng^e, now coming 
before the public, would require a column more than four times as high as St. 
Paul's cross, to balance the steam. 
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FactSk and Observations, on the bursting of the boUers of Steam En- 
gines. By Erskinb Hazard, Esq., Civil Engineer.* 

The frequency of diaa^ters arising from the bursting of boilers, 
in steam boats, botb with high, and low, pressure engines, makes it the 
imperious duty of all those v^ho have nven particular attention to 
the subject, to make public any ideas wnich may. throw light on the 
cause of them, as they may thereby aid in preventing their repetition. 
With this view, I take the liberty offending you the following expla- 
nation, which was given to me by our countryman Perkins. He builds 
his theory, on the ground that the power of steam does not depend 
upon ^enipera/t^6 alone, but principally upon the quantity of water that 
is contained in a given bulk of it: in other words, that its power is de- 
rived from its compression. This corresponds with the experience of 
the late Col. Alexander Anderson, who gave me the same theory many 
years since, and at the same time informed me, that when distilling 
by steam, he uniformly found the quantity of liquor produced in a given 
time, to be in exact proportion to the pressure unthin bis still. He 
hence concluded, that atmospheric ^team, confined in any vessel, in 
such a, manner that it could not get an additional supply of water, 
might be heated redhot^ without bursting the vessel, or increasing its 
power. Perkins states, that he has completely realized this idea, in his 
experiments. He also mentions a fact communicated to him by Mr. 
Williams, principal manager of the Dublin and Liverpool steam com- 
pany, whicn was this. Tne people on board the boat were alarmed, 
while on their voyage, by the smell of pine smoke, and concluded that 
the boat must be on firej but upon searching, they found a piece of pine 
wood on the top of one of the boilers, which was nearly burnt to a 
coalj it was in such a situation, that no fire could have communicat- 
ed with it, except through the top of the boiler. The engine at the 
time, was working with steam only a few pounds above the atmo- , 
spheric pressure. Upon mentioning this circumstance to the captain 
of one of our Delaware steam boats, he informed me, that the leaden 
joints of his steam pipe were once melted, when the steam guage in- 
dicated only the pressure at which they usually worked. In both 
these cases, the water was so low in the boilei\s, that the heat was 
communicated to the steam through a portion of the boiler which had 
no water in contact with it, and which, of course, became red hot, 
while the steum could not part with its heat, downwards^ to the 
water. 

The repellent power of heat^ is the proximate cause of explosion, 
according to Perkins's tneory. This was one of the principal obsta- 

• This communication from Mr. Hazard, was reccivfed a month earlier, than 
that from Mr. Perkins, although too late for insertion in our number for May. 
The facts and reasoning which it contains, are intended to enforce, and con- 
fiiTO, the theory oftered by Mr. Perkins; we, however, do not apprehend that 
our readers will object to some repetition, on a subject so truly of vital im- 
portance. [Editor. 
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cles he met with in the progress of his experiments on hig^ steam. 
In his tubular generators, he found it impossible to keep the water 
in contact with the metal, when a ^reat heat was applied, until he 
adopted the expedient of the pressure valve, loaded with five atmo- 
spheres more than the pressure of the steam. The water was, as it 
were, unre-draton^ or passed through the centre of the tubes in a fine 
thread, beinff repelled bj th^ heat of the sides, which increased to 
redness, and finally destroyed the tubes. To show this repellent 
power of heat, he made a hole of i of a/i inch diameter in one of his 
generators, and adapted a plug to it, which was removed when that 
part of the tube became red hot; no steam, or water, escaped from 
it, notwithstandingt the steam-guage indicated a very high pressure: 
a wife was introduced into the hole, to ascertain that it was free. 
The generator was then suffered to cool to a black heat, when the 
steam commenced issuing from the hole' with great violence. An- 
other experiment was to neat two cast iron bowls of equal dimen- 
sions, the one black, the other red hot, and then to pour equal quan- 
tities of water into both: the cooler bowl uniformly evaporated the 
water first. I have frequently noticed very hot pieces of iron, when 
thrown into a blacksmith's slack-trough, lie red hot for some time 
under the water, apparently surrounded by an ^atmosphere of heat, 
vnthout throwing any steam to the surface. This will never be the 
case if the to7ig8 be plunged into the water with the hot iron 5 as their 
heat, in soine part, is only sufiicient to raise steam, and not suffi- 
cient to prevent the water from coming in contact with them, and 
through them, with the whole mass, successively. From the above 
facts, Perkins's explanation of the bursting of boilers, will, I think, 
appear very' plausible: it is this; that the water is sufiered to get so 
low as to bring a portion of the boiler, not covered with water, inr 
cQntact with the fire; this becomes red hot, and imparts its heat to 
the steam; the redness gradually extends itself below the water, 
which is at length repelled from the boiled and thrown up among 
the hot steam^ (like a pot 'suddenly boiling over,) which surcharged 
steam, immediately imparting its excessive heat to the water, forms 
steam of the greatest power, and occasions the disastrous explosions. 
In tlie late accident on board the Oliver Ellsworth, it seems to 
be impracticable to ascertain what was the state of the water in the 
boiler; but supposing it to have been at the proper height, may not 
the motion of the vessel, from a head sea, have left portions of the 
boiler exposed to the fire, for a length of time sufficient to make 
them red -hot, and the above theory be thus rendered perfectly appli- 
cable? Should this be the fact, it appears to me, ap additional security 
would be obtained, by having the boiler divided by partitions, which, 
though not tight enough to prevent a regular^ communication from 
the supply-pump, and steam-pipe, to every part of the boiler, would 
still be sufficiently so to prevent the water from rushing, in a body, 
from one extremity to the other, thus leaving portions of the boiler 
unprotected from the fire. These partitions might be constructed 
of rough boards, in such a manner that they could be removed when - 
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the boiler required cleaning, and would rather favour, than retard, 
theprocess of making steam. 

The bursting of the boiler of the iEtna, was attributed to the sup- 
pi j^-pipe being choked. To this then, the theory is perfectly ap- 
plicable. Your obedient servant, • 

Erskjne Hazard. 

Philadelphia, April 16th, 1827. 



FRANKLIN INSTITUTE. 

THIRTEENTJI QUARTERLY REPORT. 

At a meeting of the IVcsnklm JnstitiUe, held at their Hallj on the 19th 
' ofjSprUy 1827, the following Beport of the Board of Managers was 

read^ and accepted. 

Philadelphia, April 19, 1827. 

In accordance with the laws of the Institution, the Board of Mana- 
gers of the Franklin Institute of the State of Pennsylvania now pre- 
sent to the general meeting, their thirteenth Quarterly Report. 

Since the period of the last quarterly report, the several courses 
of lectures, on {Mechanics, Chemistry, and the Natural History of 
the Earth and of Man, have terminated, having been continued re- 
gularly throughout the season. Besides the subjects included in 
these regular lectures, several others have been treated, by members 
who have volunteered for that purpose. Mr. Jno. Finch, a gentle- 
man distinguished for his knowledge in Geology and Mineralogy, has 
recently commenced a series of lectures upon those. subjects, to which 
the members of the Institute li^ave free admission. 

At the commencement of the lecturing season, the courses were 
all very well attended, but as they proceeded, much inconvenience 
was experiejnced from the indecorous conduct of a considerable num- 
ber of boysj whose only object in attending must have been amuse- 
ment, as many of them were wholly disinclined, and others too young, 
to derive benefit from the lectures. Owing to this circumstance, a 
large proportion of the senior members declined attending, as the 
courses advanced. The Board have been extremely desirous of ex- 
tending to the younger classes of the community, the advantages of- 
fered by the lectures delivered in the Institute ^ but after fairly trying 
the experiment, they will find themselves compelled to reMrict their 
attendance, within much narrower bounds than heretofore. 

The High School of the Institute continues with its full comple- 
ment of pupilsi and its discipline, and course of instruction, are in a 
state of progressive improvement. An examination of the scholars 
was held before the committee of Instruction, in the be^nning of 
this month, which was found very satisfactory. Jt is intended to 
hold a public, and thorough, examination at the close of the session in 
July. 

Since the last meeting of the Institute, a final settlement has been 
made with the contractors for the Hall. Some additions to the build- 
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ing are jet required; such as iron railing in the front and along the 
sides, which were not included in the contract; these will be com- 
pleted, as soon as the state of the funds will justify it. 

It has been determined to place iron pillars under the girders in 
the lecture, and court rooms; for although no danger is apprehended 
of their breaking, they have not been found to possess sufficient stiff- 
ness for rooms so large. There was a novelty in the mode of trussing 
these girders, respecting the efficiency of which there was, in the 
first instance, considerable contrariety of opinion; they were, how- 
ever, after much discussion, finally adopted, but it must be confess- 
ed that the experiment has not been found a successful one. The 
necessary alterations will not be attended with any considerable ex- ' 
pense or inconvenience. 

The Treasurer's report, which is herewith presented, exhibits a 
balance in hand amounting to 8143 75. 

By order of the Board of Managers. . 

Clement C. Biddle, Chairman. 

Thos. p. Jones, Secretary, 

Fqwrt of the Committee of InverUioni^ of the Franklin Institute^ on 
the plan of a Floating Dry Dock^ invented by Edward Clark, 
Civil Engineer* 

The Committee of Inventions of the Franklin Institute who have 
had under examination the plan of a Floating Dry Dock invented by 
Edward Clark, civil engineer, of New-York, report — 

That this dock is proposed to be constructed by forming a float of 
timber, which is intended to constitute the bottom of the structure, 
and which by its! buoyancy, is to support a vessel> within the dock, 
with its keel above the surface' of the water; to attain this end, the 
float is to be made in the form, of a large hollow box, formed of strong 
logs, firmly joined toother, and calked so as to render it water tight; 
the capacity of the hollow part must be suph that when exhausted 
of water, by means of pumpSj it shall be sufficiently buoyant to sus- 
tain itself, with its load. The Committee annex to this report a 
drawing of the proposed dock, with its appurtenances^ which, with 
the accompanying references, will be sufficiently explanatory of the 
design. 

Whilst the Committee award to the inventor much credit for the 
ingenuity which he has displayed, and are convinced that it is prac- 
ticable to construct a dock upon this plan, and that the piers, sup- 
ports, and braces, are well calculated to give all the stabjlity to the 
structure of which it is susceptible, they are 6( opinion that great 
practical difficulties would present themselves in the construction 
and use of this dock, as well as in ethers which have been projected 
with similar views. 

The Committee do not deem it necessary to enter into calcula- 
tions to estimate the dimensions of the float requisite for a large ves- 
sel, the size and weight of the materials to be employed, and the 
capacity of its chamber ; the data for these calculations being within 
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reach of every one, conversant with the subject of engineering; 
e main objection to docks of this description, made sufficiently 



the 

The! ^ . , , .. 

capacious for large vessels, and for the operations to be carried on in 
repairing them, is the unequal pressure to which their bottoms must 
be subjected, by the weight of ttie vessel upon them, and the upward 
pressure of the water. They are aware that by judicious shoring 
much of the weight of a vessel may be distributed over the bottom, 
this however, although it would lessen, would not remove the objec- 
tion. 

Ships, although constructed in a shape, and braced in a manner cal-> 
culated to render them stable, undergo, in nearly every instance, a 
change of form, after they are launched ; to this change of form, the 
float m question, would be much more liable, in as much as its flat 
surfaces are less calculated to resist the effects of the pressure to 
which they are to be subjected.* 

In situations where marine rail -ways can be erected, the Committee 
believe them to be preferable to a floating dock, howsoever well, the 
latter may be constructed ; there are, however, many places where 
the soil and other circumstances would render it extremely difficult, 
if not impossible, to construct a rail -way: in such situations, and 
when the vessels to be repaired are not of the larger class, the float- 
ing dock may be found advantageous; and they oelieve that under 
such circumstances, the plan berore them presents considerable ad- 
vantages above those floating docks from which the water must be 
excluded by flood gates. 

Philadelphia, April 4th, 1824. 

Attest, • Thomas P. Jones, Sec^y. 

Description of the Floating Dry Dock, the plan of which has been 
submitted to the Franklin Institute ; with an engravings and ex- 
planatory references. By Edward Clark, Esq. 

For sometime before, and even after I entered into engagements 
with the New York Dry Dock Company, in the spring of 1825, my at- 
tention was drawn to the construction of a floating dry dock. . The 
plans proposed by Commodore Barron and Capt. Caldwell, as con- 
tained in the Franklin Journal for Jan. 1827, occurred to me, and 

• The report of the Committee of Inventions, on my Floating" Dock, has 
been shown to a very respectable ship builder of this city, who concurs in opi- 
nion, with the committee of the FrankKh Institute, in respect to the difficulties 
and objections to the practical use of this plan, provided the ordinary mode of 
building be resorted to in the construction of the float; but he, nevertheless, 
thinks, that by increasing the depth of the frame, so as to introduce an extra 
quantity of timber into it, and securing it well with iron, a dock may be con- 
structed at a reasonable expense, capable of sustaining our largest trading 
ships, without perceptibly yielding to the inequality of pressure which would 
be produced by any change of form which the superincumbent vessel had un- 
dergone; and, consequently, that such vessel would as readily resume its ori- 
g>inal form on the deck of such a float, as on the common rail-way. And fiir- 
tlier, if such should not be the case; by resorting to the ordinary mode of 
wedging, the keel of tlje vessel may be made to conform to the required line. 

New York, April 25th, ISST. Edwabd Clark. 
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were severally considered, at least in their general principles, if not 
in detail ; and I went so far as to examine a site belonging to Saml. 
Le^tt, esq. on Long Island, with a view of building one conforma- 
bly to the latter plan. But on more mature reflection I abandoned 
them both ; that of the Commodore, on the grounds 1st, of the unequal 
quantity of water, comparatively speaking, that it would be requisite 
to displace to accommodate vessels of different capacities ; for it is 
evident that the dock. must be freed of water, every time a vessel is 
admitted, in order to allow of its thorough repair, and for convenience 
to the workmen; and vessels of the same draught, often vary from 
one fourth, to one half, in the Quantity of water they displace, owing 
to their difference of model. 2d, of the loss of buoyancy occasioned 
by elevating the hollow sides of the dock above the water line, or 
their bearing on tlie water, and consequently the loss of power, ap- 
plied to create this buoyancy, and also to sustain the materials of 
which the sides of the dock may be constructed, above water, and 
Sd, because such docks would be dark and wet, and not suflBcientlv 
commodious for the repair of ships, &c. That of Captain Caldwell, 
was objected to, first, on account of the great expense required for 
its construction, and secondly, from the remoteness of the site from 
the city. 

As a substitute for these contrivances, I proposed to the directors 
of the company, the plan of which, the enclosed print presents one 
view, viz: the stern of a vessel resting on a floating dock. A. re- 
presenting the float. B. B. piers, forming a recess to steady and 
•ecurethe float. C. C. perpendicular supports and braces, append- 
ed firmly to the piersj and D. D. also supports and braces appended 
firmly to the float, so as to allow, by means of the rollers e. e. e. e. 
of the easj^ and steady ascent and descent of the float, conformably 
to the motion of the tides and waves, and also of sinking and raising 
the float in the same place. F. vessel's stern. G. G. bilge block- 
ings. H. H. braces^ all for supporting, and steadying, the vessel in 
an upright position. I. timbers, framed into the^ piers, forming a 
bed lor the support of the float, while sunk. The float A. is supplied 
with valves and pumps, not represented in the print; and if it be re- 
quired to float the vessel F. nothing moie is necessary but to open 
tne valves, when the float, being previously ballasted, will fill with 
water, and sink to its bed. The vessel F/being now removed, and 
another made to occupy its place, by means of guides, the valves 
are to be closed, and the pumps put in motion; and when a quantity 
of water has been displaced from the float equivalent to the weight 
of the incumbent vessel, she will be elevated entirely above the water, 
without loss of power, and placed in a most favourable situation to 
undergo repairs. A float of this description, for use in sea water, 
would require to be coppered externally, and occasionally to be fill- 
ed with some other saline fluid, or with fresh vrater, to preserve it 
from the worms. 

After reflecting on the various plans presented, and consulting 
eminent engineers, the borad of directors concluded to adopt the 
marine rail ways of Morton's invention, which have been completed 
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with some slight, or immaterial v#iation«; but at the extravagant 
expense of between seventy and eighty thousand dollars. This 
company are now building others on the same plan; they will not 
probably cost half as much. But however cheap they may be built, 
where the rise and fall of the tide is trifling, they will always be 
found too expensive, excepting in lai^e cities. 

The plan I now offer for consideration and report, will, it appears 
to me, generally, answer a better purpose, than rail-ways, and per- 
haps, than the docks of Commodore Barron, and Captain Caldwell; 
but of this I must leave others to judge. . 

Edward Clark. 

New York, Feb. 25th, 1827. 



FOR THE FRANKLIN JOURNAL. 

Observations on an " Essay on the art of Boring the Earth for the 
obiainment of a spontaneous supply of water, "^^ 

New York, April 30, 1827. 
To the Editor. 

SiBr-^l observed in your valuable Journal, some time ago^ a favour- 
able notice of one of the most absurd* Essays that I have ever met 
with, ^* on the art of boring the earth for the obtainment of a spon- 
taneous flow of water, &c." in which the author maintains the prac- 
ticability of obtaining water above the surface, in any situation which 
the borer chooses. I have been looking for a refutation, or exposure, 
in your late numbers, but perhaps you have been too much engage^ 
to refute it yourself, and your correspondents have thought it useless 
to combat the absurdity of the new theory, or have been awed by the 
appalling appeal to facts, which is so confidently made in support of 
it. It would be a laborious undertaking to review the whole pam- 
phlet of 46 pages, and it would occupy too much of your paper; suffice 
it to say, there is not a single fact stated in it, that militates in the 
slightest degree from the received, or if you please, the old theory of 
obtaining water; but wrong inferences to that effect, abound. The essay 
commences with observing that boring "has been known in Europe for 
the last fifty or sixty years. It was, however, but a partial operation, 
being no farther practised than to ascertain the presence of coal and 
other minerals, and to give a greater quantity of water to wells that 
did not, at all times, afltord a sufficient supply." Allow me to make 
a few extracts from Dr. Darwin's " Phytologia," (my copy of which 
• was printed in 1800) illustrative of the true theory. "Many modern 
philosophers have attempted to show, that all the continents and 
islands of the world, have been raised out of the primeval ocean by 
subterraneous fires; hence the strata which composed the sides of 
mountains, lie slanting downwards, and one, or two, or more of the 

• Extract as a specimen of the absurd — «* There are, no doubt, largre cavitiei 
at the bottom of the sea, into which the sea would undoubtedly faU» were it 
not upheld by the vast columns of gases that are present," page 33. — ^See also 
last paragraph of page 34, all 35, and part of page 36. 
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external strata not reaching to ^e summit when the mountain was 
raised up, the second or third stratum, or a more inferior one is there 
exposed to day. This may be well represented, bj forcibly thrusting 
a very blunt instrument through some folds of paper, a bur will be 
raised, with the lowermost leaf standing highest m the centre of it" 
"On this uppermost stratum, which is colder, and is more elevated, 
the dews are condensed in large quantities" (in addition to the rains) 
„and, sliding down under the first or second, or third stratum which 
compose the sides of the hill; and either form a morass below, or a 
weeping rock, by oozing out in numerous places; or many of these 
less currents meeting together, burst out in a more copious rill." 
He also gives an account of ^^ boring a hole near the Derwent in 
Derby, about fifteen yards deep; the water rose above the surface of 
the ground, and has continued to flow now for above twelve years, 
in rather an increasing quantity;" probably a§ the bored hole wore 
larger, " it supplies Dr. Darwin's house with two or three hogsheads 
of water a day; and Mr. Strutt has sunk a well for the use of his 
steam engine, 200 yards from the former, which supplies 100 hhds. 
per day." '' At Hartford in Connecticut, there is a well which was dug 
70 feet before water was found; and then, on boring an auger-hole 
through a rock, the water rose so fast as to make it difficult to keep 
it dry by pumps, till the hole could be blown larger by gunpowder ; 
which was no sooner accomplished, than it filled and ran over, and 
has been a brook for near a centOry. Travels through America, 
London, 1789, Lane." And I couldf give you many more instances 
where boring for other purposes than to ascertain the presence of coal 
or other minerals, has occurred, and where water flows above the sur- 
face, in conformity with the above lucid explanation; nor do I believe 
there is an instance where that eicplanatibn will not prove the true 
one. The author of the Essay does not- pretend that there is any 
well in this city* that flows above the surface of the ground; (deep 
wells or bores that are piped and made tight, and communicate with 
the water at a great depth below the surface that has filtered through 
the sand above, will here supply good water by means of a pump 
twenty or thirty feet Ipng/is admitted) but for support, the new theory, 
lays great stress upon the evidence of the wells of Brunswick. I 
shall conclude this communication with an extract of a letter from a 
friend in New Brunswick, with whom I have conversed upon th« 
subject, and of whose intelligence and correctness, there is no ques- 
tion. '* Nos. 1, 2, 3, 4, iand 8, are the only ones I am acquainted 
with ; and I must say, that the author has certainly stated truths 
about them — ^but has not stated the whole trutL The course of the 
Raritan River here, for about two miles, is nearly north and south; 
and the banks for that distance, on one side or the other, are high, 
and almost perpendicular, and show the difterent strata as correctly 
as they could be found by boring, as all the strata in this nei^hbour^ 
hood dip to the north, and crop out at the south. This being the 

• It is said th6 Manhattan Company have determined to have a well like the 
Widow's Crukse; but I fear if they confine tlwmselves to this island, their bore 
will have to be as lon|^ as their charter — "as long as grass graws and water runs." 
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ease, it signifies but little whether the boring commenced six feet, or 
sixty feet above the level of the river; and it is only important to 
know whether the strata bored through are higher where they crop 
out, than at the place of boring. In uie five cases above named, the 
strata are much higher where they crop out, than the surface of the 
ground is at the wells." H. B. W. 



THE PATENT OFFICE. 



We had determined to publish, monthly, a list of the patents ob- 
tained in the United States; but have been prevented from doing 
this, in consequence of not having regularly received the lists from 
the ofiice. The cause of this will appear from the annexed report, 
tlie subject of which, we regret to learn, Was not acted upon by the 
last congress. Every disposition, to promote our views, has been 
evinced by those having qnarge of the office, and the lists which we 
have received, have been furnished free of expense. We now re- 
commence the publication, but there; is an hiatus from the 14th of 
September, to the Ist of November, which we hope hereafter to be 
able to fill. ' 

It is very desirable, that, in the lists, tlie object of each patent 
should be more fully expressed, than it now isj this, however, we 
can neither ask or expect, while there are not clerks to transact 
the regular business of the office. Measures ought to be taken to 
urge upon the national le<|islature, that attention to the patent laws, 
and to the arrangements of the patent office, which the great interests 
involved in them, so justly demand. With the hone of promoting this 
important object, we republigh the docunaent beiore us. 
House of Eepresentatives. March Isi, 
Mr. Trimble made the following Report: 
The select committee to whom was referred so much of the report of 
the secretary of state, of the 13th of January, 1827, as relates to 
the patent office, respectfully report: 

The patent office was established by an act of April, 1790, " to 
piomote the progress of useful arts." That act was repealed by the 
act of February 1793, and the office, since that date, has been regu- 
lated by the provisions of the latter act. This act secures to inventors 
the full and exclusive right to their respective inventions and im- 
provements, for the term of fourteen years. It requires each inventor 
to file a petition, and deliver a written description of his invention 
or improvement, and of the manner of using it; and in the case of a 
machine, he is to give a full explanation of the principle, and the 
mode of application. These descriptions or specifications, together 
with the models, specimens, drawings, and written references, are to 
be deposited in the office, and preserved for the use and benefit of 
the inventor aiid the public^ Each inventor is allowed to take out a 
patent upon his invention or improvement, upon his petition and 
specification, and the act declares that the same "shall be recorded 
in a book to be kept for that purpose in the office of the secretary of 
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state." Th^ law further requires each inventor to pay thirty dollars 
into the tre^ury of the United States, before he presents his petition 
for a patent, and declares that *the money thus paid shall be in full for 
the sundry services to be performed in the office of the secretary of 
state, consequent on such petition, and shall pass to the account of 
clerk hire in said office.' 

The committee have thought proper to refer the bouse to some of 
the requisitions of the act of 1793, for the purpose of showing that 
the government undertakes to perform * sundry services* for each 

J)atentee when it grants a patent, and requires from each an equiva- 
ent for those services. Upon inquiry and examination at the office, 
it is found that the government has failed to perform part of those 
services; and that the failure has already been injurious; and is likely 
to become much more so, to the public, as well as to the patentees. 
None of the patents have been recorded, as the law requires, from 
the year 1802, to the 4th of March, 1825, and the Committee is 
satisfied that the failure is owing to the want of the requisite assist- 
ance of clerks in the office. The law allows only one clerk to assist 
the superintendent, and it is believed that two are indispensably ne- 
cessary to record the patents as they issue, and perform the current 
business of the office. The present secretary of state directed an 
extra clerk to be employed in the business of recording patents, and 
with his assistance, the patents issued after the 4th of March, 1825, 
have been duly recorded up to the first of May, 1826. No provi- 
3ion Was made for additional clerks at the last session of congress; 
and the extra clerk was dismissed; the consequence of which has 
been, that the patents issued since the first of May, 1826, are yet 
to be recorded. 

The Committee consider it proper to inform the House that the 
models are not kept in preservation; and that the utility of the model 
office is very much diminished, in consequence of its deranged con- 
dition, the models being placed on the floor and shelves of the office, 
in the most irregular manner without any system, order, or classifi- 
cation. 

It is the opinion of the committee that the government, after re- 
ceiving from patentees an equivalent for its services, is bound, in 
justice to them and the public, to apply the money in performance of 
its promises: and that the failure on its part to have the patents pro- 
perly recorded, and the models properly, preserved, is in contraven- 
tion'of its statutory stipulations. It is the interest of the public and 
the patentees, that the records in arrears should be brought ,up as 
speedily as possible, and that, in future, the business of recording 
should be done, if possible, as fast as the patents issue. 

The aniount of money received into the treasury for fees on letters 
patent, from 1793 to 1826, is gl35,690; and disbursements during 
the same time was only g63,757. It is certain that there is a balance, . 
of at least, sixty thousand dollars in the treasury, applicable, under the 
law of 1793, to the account of clerk hire in the patent office, and it is 
manifest, that the proceeds of the office are nearly double the amount 
of its disbursements, including salaries, clerk hire, and all other ex- 
penses and contingencies whatever. 
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It 18 not the policy of the law, nor the intention of cong;ress9 to 
make the patent office a source of revenue; and the committee can 
see no reason why the money in the treasury, to the account of clerk^ 
hire, should not be applied to the service of the office. 

It is believed that one or two extra clerks ought to be employed 
in the business of recording patents, until they bring up the records 
in arrear, and for that purpose the committee ask leave to report the 
following resolution: 

Jiesolved, by the Senate and House of Eepresentatives of the United 
States qf America^ in Congress^ assembled^ That the secretary of 
state be, and he is hereby, directed to employ two extra clerks in 
the business of recording patents in the patent office, who shall be 
compensated for their services, out of any balance in the treasury, 
applicable to the account of clerk hire in said office: Provided^ that 
the salary to each shall not exceed the sum of seven hundred dollars. 

(The resolution was read three times, passed, and sent to the se-- 
nate for concurrence, and there laid on the table.) 

List of patents granted in the United States in 1826. 

FOR INVENTIONS AND IMPROVEMENTS. 

In the windmill ; to Moses Padley, New- York, Aug. Slst. 

In hydraulics, called the relieving valve; to Wm. Lanphier, Dis- 
trict Of Columbia, Sep. 2d. 

In the loom ; to Samuel Chidester, New^York, Sep. 2d. 

In the thrashing machine; to Archibald Douglass, New-York, 
Sep, 8th. 

In the machine for singeing or dressing cloth ; to Andrew Robe- 
son, Massachusetts, Sep. 8th. 

In the screw boot-tree ; to George Nicol, Virginia, Sep. 8th. 

In burning stone-ware without salt ; to Sandford S. Perry, New- 
York, Sep. Uth. 

In making, iron keyed, bands, with male and female rivetted lugs; 
to Edward Cooper, Virginia, Sept 14th. 

In making glass knobs ; H. W hitney and E. Robinson, Cambridge, 
Mass. Nov. 4. 

In the printing press; Samuel Fairlamb, New- York, Nov. 4. 

In a machine for cutting fur ; Jeremiah Hubburd, James Town, 
N. C. Nov. 4. 

In bilge levers to support ships ; Johh Thomas, New- York, Nov. 6. 

In the submarine rail-way; do. do. do. 

In the domestic loom ; Jeremiah Hubburd, James Town, N. C. 
Nov. 6. 

In the foot gin for cotton ; Isaac B. Barnes, Beaufort, S. C. Nov. 6. 

In the steam engine ; Elisha Bigelow, Baltfmore, Nov. 6. 

In fastening together the posts and rails of beds ; William Bell, 
■Lexin2;ton5 Ken. Nov. 7. 

In the fanning mill; Ovid Finney and Jas. Olmstead, Caledonia, 
New York, Nov. 7. 

* In bonng boxes for the hubs of wheels ; Ebenezer Johnson, Lex- 
ington Heights, New York, Nov. 7. 
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In a machine for thrashing and winnowing grain ; Sjlranus C. 
Hersej, Rochester, New-York, Nov. 7. 

In the construction of furnaces, fire-places, &c. Social Holph^ 
Wales, New-York,Nov. 8. 

In a rotatory steam engine; Elijah H. Reid, Lancaster, Kentucky, 
Nov. 10. 

In the water wheel ; Benjamin Raymond, jun. Beyerly, Mass. 
Nov. 13. 

In the making and grinding the currying knife ; Samuel Brooks, 
New-York, Nov. 13. 

In the machine for cutting cabbage, &c. F. Berkemeger and J. 
Dangler, Greenwich, Fenn. Nov. 14. 

In the method of drawing lotteries ; William C. Conine, Bal- 
timore, Nov. 14. 

In the mode of fastening commod^ handles; William Price, Pitts- 
burgh, Penn. Nov. 14. 

In the steam generator ; Daniel Phelps, Bath, New York, Nov. 14. 

In the construction of boxes in which to press hay ; Ezekiel 
Waterhouse, Gardiner, Maine, Nov. 14. 

In the machine for spinning and reeling cotton yarn ; Joseph 
WoodhuU, Chester, New- York, Nov. 14. 

In the atmospheric steam engine ; William Willis, Charleston, S. 
C. Nov. 14. 

In an instrument for husking corn ; Howlet Bushnell, Norwich, 
Conn. Nov. 14. 

In a machine for raising boats, &c. Alfred Warner, Rochester, New 
York, Nov. 16. 

In a mode of dying hair; Joseph Herring, New-York, Nov. 16. 



NOTICES. 
To correspondents. — We have been compelled to postpone, until 
the next number, the article on canal boats, by J. Stott, the en> 

f ravings not being yet finished. The communication from Colonel 
^ong, on the use of anthracite, and bituminous coal, in generating 
steam, is delayed from the same cause. 

Deferred Articles. — Although we have given an extra form, seve- 
ral Editorial articles, intended for the present number, have been 
crowded out, by the length of those upon the subject of Mr. Per- 
kins's hew engine, and upon the cause of explosions in boilers. 
We apprehend that this will not require an apology. 

Geological Society of Pennsylvania. ^ 
A society under the above title is about to be organised. The 
name sufficiently indicates the design of its formation. Many of our 
most scientific fellow citizens are already enrolled in the list of 
members. 



The essay of T. W. Bakewell, on falling bodies, has just been re- 
ceived, and will appear in our next number. 
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55 
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Dry-docks, report on Barron's, and 
Caldwell's, 3 

'• Clark's, 424 

Duck shootings, 134 

Dying with fustic, George on, 253 

Eaton on compass needles, 260 

Editor on anthracite, 123 

on the automaton chess- 
player, &c. 125 

— N^— on automata and androides, 

192, 342 
— — on chemistry and mechaiu- 

cal philosophy, 44 

— — on chemical terms, 345 

on dividing and piercing 

saw plates, 201 

•— on inking rollers, 196 

on knight^s move at chess, 132 

on specific gravity, 41 

• on "Upwards forces of 

fluids,*' 33 

Electrical instrument, Peale's new, 1 
Elastic moulds, of glue, 391 

Emmett on bleaching and prepar- 
ing flax, 248 
Engines, &c., fire, 281, 285 
Engine, Perkins' steam, 354 

f steam, comparative power 

of, 333 

, Boulton & Watts, 

tsibles of, 336 

E ng\eman on a lithographic wash, 1 72 
English patents, list of, 

143, 216, 280, 358 
Engraving, Partington on, 15 
Essay on mathematics, 50, 110 
Etching ivory, Cathety on, , 260 
— — - soft steel, Humphreys on, 252 
■ steel plates, Cooke on, 250 
Expansion curbs, Bnker on 348 , 
Explosions in boilers, Perkins on, 417 
, Hazard on, 421 

Face-chuck, Mason and Tyler's, 203 
Female birds assuming male plu- 
mage, 188 
Fire engines, hose, &c. 281, 235 
Fives, for feeding, paten f, 310 
Fire, securing houses from, 166, 303 

■ , patent, oil 

Fish, cows, &c. fed on, 357 

Flax, spinning, 141 

, Emmett on bleaching and 

preserving, 248 

and tow. Gill on bleaching, 385 

Floating dock, observations on. 

Barron's, 87 

Fluids, upward force of, 33 



Forges, Gill on Smith's, 60 

Forcing pump, &c'. at Fair Mount, 65 
Fox on elastic moulds of glue, 391 
France, progress of manufactures 

in, 200 

French patents^ list of, 71, 142, 359 
Friction, remarks on, 353 

Frost, Canal dug during, 69 
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Fuel, Bull on, 47, 213 

Furnaces, cupola. Gill on, 174 

Fustic, George on dying with, 253 

Galpin on preparing landscapes, 390 

Gjis works 141 

Gates, park, patent, 308 

Gate, water. Long's, 350 
Genet on ** Upwards .forces of 

fluids," noticed, 33 

Geneva, wire bridge at, 211 

George on dying with fustic, 253 

Gill on smiths' forges, 60 

on blowing machines,, &c. 174 

on bleaching flax and tow, 385 

Glass, action of water on, 324 

Glue, elastic moulds ofj 391 

Gold, ornamenting steel with, 209 

beaters' skin, manufacture, 222 

Gravity, specific. Editor on, . 41 

Grist mill, query on, 215 

Harness, strong leather for, 357 

Hassenfratz on waterproof plaster, 305 
Hkts, irapr^ement in making, 

pdteiit, 247 
Hazard on rail -roads, 275 
on explosions in steam 

boilers, ^ 421 

Healds, or heddles, metallic, 212 

Heat, effect of, on razors, 352 

Hints to Paviers, 55, 58, 113 

Horses, on feeding, 340 

Hose, fire engines, &c. 281 

H<ouses, covering for, 356 

, securing from fire, 166, 303 

patent, 311 
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House painting, 361 

Humphreys, on etching soft steel, 252 
Hydraulic cements, 30, 305, 355 

Inclined plane, Ward's, 91 

Inking rollers, Editor on, 196 

Insects, cloth fabricated by, 208 

Inventions, century of, 313, 374 
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patent, 26 

' ' Malin on, 107, 190 

Ivory, Cathery on etching, 260 

Knight's move at chess, Editor on, 132 
King of Portugal's diamond, 140 

Landscapes, Galpin on preparing, 390 
Lathe, Tyler's turning, 186 
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Leather, strong, for harness, &c. 357 
— — - made wMer proof, pa^ 

tent, 399 
Lock, Ward's balance, 91 
, Townsend's canal, report 
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Long's syphon, and water gate, 350 
Lithog^phic wash, 172 

Macironi's^ hints iopaviers, 55, 58, 113 
Magnetism in watches neutralized, 388 
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107, 190 
Manufactures in Cincinnati, 264 

■ in France, 200 
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can, 73 

-, , — cost of, 85 

' report on, 86 

Marquis of Worcester, 313, 374, 380 
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Mathematics, essay on, 50, lip 
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laws, 11, 102, 175, 234, 296, 401 

philosophy, &c. Edi- 
tor on, 44 
echanics' societies, 70 
Menai chain-bridge, - * ^ 138 
Metal pianos, 139 
Metallic healds, or heddles, 212 
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Mitcliell on anthracite, 121 

Model of a steam-cai-riage, 138\ 

Moon, and its inhabitants, . 187 

Munnings on preserving turnips, 62 

Kakous, subtenanean noises at, 257 
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Notices, 144^ 216, 280, 360, 432 
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— — for records, 272 

making, patent, 162, 3 1 1 

— which removes rust, 357 



Paint, manufacturing white, pa- 
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Park gates, patent, 
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Partington on eng^ving, 
Pascalis, Dr. Editor's remarks on 

a paper of his. 
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laws, Browne on, 
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office, 429 

Paviers, hints to, 55, 58, 113 

Paving, new mode of, 202 

— — , observations on, 269 

Peale'? new electrical instrument, 1 
Pens, writing, 279 

Perkins, letter from, to Editor, 408 

— , steam engine, 354, 407 

: ^ observa- 
tions on, 414 
Petersburg, St., wire bridge at, 211 
Pew, on covering foi* houses, 356 
Pianos, cast metal, 139 

— , improved square, patent, 400 

Platinum, Cooper on alloys of, 198 
Plants, distillation of aromatic, 225 
Plaster,Hassenfratz on water-proof, 305 
Poole on mill spindles and brands, 109 
Porter and ale preserver, 137 
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rative. 
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Qiieries,carding machine, grist mill, 215 
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Rail-way, Thomas's American ma- 
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Rail-roads, Hazard on, 275 
Raining trees, 140 
Rays, power of the sun's, 213 
Razors, eflect of heat on, oj2 
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Roads, mechanical formation of, 148 
Rollers, inkiog, 196 

Rust, paper which removes, 357 

Saw plates, editor on dividing, 201 
Sea water, for washing in, paUnt, 163 
' remarks on, 164 

Sheet lead, method of making, 140 
Sihips, rendering them safe, patent, 242 
Ship's hold, measuring depth of 



water in, patent^ 
Shooting, duck. 

Sinking of the parisian pantheon. 
Smiths* forges, Gill on. 
Smutty wheat, restoring, patmi. 
Societies, mechanics'. 
Sour wine, to restore, 
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' Marquis of Worces- 

ters', 380 
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Subterranean noises at Nakous^ 257 
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Sullivan oiv Thomas's rail way, 73 
Sun's rays, power of, 213 

Syphon and water gate, Long's, 350 

fables, Boulton and Watts', 336 
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Treussart on hydraulic cements, 355 
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. TdE fourth Exhibition of the Franklin Institute of the State of 
Pennsylvania, will be held in Philadelphia, on the 3d of October, 
1827, and the three following days. 

In announcing the exhibition, and the prenminis for 1827, the 
committee most respectfully recommend them to the attention of 
their fellow citizens throughout the Union. Experience has proved 
that the former exhibitions have been of great use; they have in- 
troduced producers and consumers to each other. Persons from 
remote states have learnt at these exhibitions where they can 
procure the best articles, and on the most favourable terms ; and 
it is now evident that our internal trade is of more importance 
than our foreign commerce, and although it may be less brilliant, 
it is more safe; and exhibitions of this kind, it is admitted, are as 
interesting to the merchant as to the manufacturer* 

While the attention of the Institute has been actively employed 
in measures to improve the manufacturing powers of the country, 
the managers have not lost sight of its commercial interests ; they 
conceive it to be a necessary result, that the country which pos- 
sesses the greatest extent and variety of internal productions, will 
enjoy the greatest, and the most regular, foreign commerce. 

The committee respectfully state to their fellow citizens that it 
is not in the plan of these exhibitions to confine them to such ar- 
ticles only as are new, curious, or singularly fine. All the good 
and useful products of industry, that admit of being brought, are 
invited to the exhibition. It must be productive of incalculable 
benefit to show all the varieties and qualities of articles produced 
within the country, for supplying its awn wants, or to be employ- 
ed in commerce to supply the wants of foreigners. There is* no 
way in which this can be more effectually done than by each pro- 
ducer sending some of the articles which he makes, to this Con- 
gress of American manufactures, skill, and industry. In this as- 
semblage every article will speak for itself. 

It is earnestly hoped that the makers of articles which are 
useful will not withhold them, under the apprehension that be- 
cause they are common, they will not be interesting. 

The attention of the public is invited to the list of premiums 
which is now offered as honourable rewards for superior articles, or 
to those who render the country a service by introducing amongst 
Us some new branch of industry, or confer some sunilar public 
benefit. 

The critical attention of the judges on the former exhibitions,, 
their impartial awards, and the even course the managers bav^ 
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held towards the cotnpetitore from all parts of the Union, w9ls 
manifested by the distribution of the former premiums, and, we 
think, must inspire public confidence, and bring forward a nume- 
rous list of competitors. 

No manager of the Institute can be a competitor for any pre- 
Hiiiim; Qorci^n ^oy prei^siMm )?e awarded to any of its ipembers 
^J apy cppamittte of judges, The object of these restriction^ is to 
insure impartiality, and preserve the InstitMte from the influence 
of everything liliH^ self-ipierest. 

Coi^pietitoni for any of the premiums are requested to pay 
strict regard to the conditions. The regulations have been formed 
fpr the purpose of iniMiriAgpi (:orrect execution of all that the Ii^- 
stitute has ijyidertaken. Ii^ tho^ cases where the price forms a 
part of the conditions of th^ premjup, a full compliance with thvi 
will be required. To entitle any one to tbe*premium, proof of origip 
must be given in those cases where this is one of tne conditions. 
No premium will be given on any article that has received 
one heretofore, or where the quality is not superior to what has 
been presented at former exhibitions. 

Experience has shown that it is impossible for the committee of 
arrangement to make a proper disposition of the articles if they 
are not received sometime before the exhibition opens ; and it is 
rf quested that they be sent at farthest, by the first day of Octo- 
ber. All articles that are offered for the p^-emiunis, must be at 
the pla<:e that will be des^nated by the committee of arrange- 
inent, on, or before, the above named day. 

Exhibiiers are requested to have their names affixed to the 
goods* The committee confidently state it as their opinion, that 
it wiU benefit the owners of articles that are for sale, to place the 
price and the,owner^s place of residence on them. 

Qn s^ future occasion the committee of arrangement will ad- 
vertise the place of deposit, and give to candidates for prizes, and 
to depositors of goods, such further information as may then be 
deeiped necessary. 

(Signed) JAMES RONALDSON, 

ADAxM RAMAGE, 
THOMAS FLETCHER, 
A. G. RALSTON, 
ABRAHAM MILLER, 
SAMUEL J. RQBBINS. 

Philadelphia^ Ftbrmry 34, 1827. 
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It To the makert inPeansylvania^df the beet specimen of iron 
castinga fit Amt 9o>aU machinery, to be cast smooth, and free from 
3an4i fifty pounds to be exbibited-^jj Silutr MedmL 

Before awaiding^ the premiu^i) t]l» ca^^n niii9t be proved, tq titf 9Stiifac- 
txon of the committee of premiums and exhibitions. 

Scak Beam. 
% To the maker of the best and most perfect scale beam for 
common purposes, superior to any now in use, capable of weigh- 
ing at least twenty pounds; the beam to be made in the United 
States—^ Silver Medah 

Surgical Instruments. 
S. Tq the maker of the best instruments for operations on the 
eye; the instruments to be made in Pennsylvania — A Silver 
Mtdal 

Sh^t Brass. 
. 4. To the maker of the best specimen of sheet brass; not less 
than 13 inches in width, or 4 feet in length ; fifty pounds to be 
exhibited—^ Silver Medal. 

Tin Plate. 

5. To the manufacturer of the best tin plate, the iron rolled 
in the United States, and the whole process of tinning performed 
in any state of ibe union ; not less than one hundred boxes must 
1)ave been made, and five boxes presented at the exhibition — A 
Silver Medal. 

Tobacco Pipes. 

6. To the maker in Pennsylvania, of the greatest quantity of 
tobacco pipes ; not less than five hundred boxes. Five boxes 
must .be exhibited, and in case of competition, the quantity will 
decide to whom the pi:emiu«i shall be awarded ; provided they 
be equal in quality— v4 Silver Medal. 
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Manufacture of Soda. 

7. To the person who shall make, in the United States, the 
greatest quantity of soda, not less than five tons, fifty pounds of 
which must be exhibited, and the price at which it can be sold 
marked on it — A Silver Medal. 

Silk Cocoons. 

8. To the family in Pennsylvania which shall produce the 
greatest quantity of silk cocoons, not less than twenty pounds — 
A Silver Medal, 

Winding SiHc. 

9. For the best method of winding raw silk, that is in an unusual 
degree sticky in its gum, or brittle in its texture, without in- 
juring its cokour or texture, and at a cost not exceeding that of 
the ordinary method — A Silver MedaL 

Sewing Silk. 

10. To the maker in Pennsylvania of the greatest quantity of 
sewing silk, of a good quality ; not less than two pounds to be ex- 
hibited— ^Si/ver ^edal. 

Straw Plat. 

11. To the individual in Pennsylvania who shall make the 
greatest quantity of straw plat, between the 1st of Jan. and 1st 
of Oct. 1827; not less than 1500 yards — A Silver MedaL 

13. To the family in Pennsylvania who shall make the great- 
est quantity of straw plat, between the 1st of January and the 
1st of Oct. 1827; not less than 5000 yards— ^ Silver Medal. 

Cooking Chrates and Stoves. 

13. To the inventor of the best constructed grate or stove for 
burning anthracite — •/? Silver MedaL « 

The object of this premium is, chiefly to obtain ag^te suitable for domestic 
purposes, which will unite convenience with economy, and which may be used 
for cooking. Tastefulness of design, though not a primary object, wOl be con- 
sidered, as far as it is compatible with economy. Certificates will be required 
of the grate having been m use for some time, of the quantity ^ coal it con- 
humes, and of the effect which it produces. 

Steam Engine Furnace. 

14. To the inventor of the best constructed furnace for con* 
suming anthracite in generating steam, to be applied to steam- 
engines — A Silver Medal. 

Certificates will be required of the furnace having been some time in ute^ of 
tlie quantity of coal consumed, and of the fffeQt produced. 
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PremiUing Saphnms in S^eam-JBngine Boilers. 

15. To the person who shall invent and disclose to the Insti- 
tute, a method of rendering boilers used for steam-engines less 
liable to accidents from explosion — A Silver Medah 

Ample eertifiaitei^ that the method has been found to aniwer iti. intended 
purpose, to be produced to the Institute. 

SmtlUng Iron ore with Anthracite* 

16. To the person who shall have manufactured in Pennsyl- 
vania, the greatest quantity of iron from the ore, during the 
year ending Sep. 1, 1827^ using no other fuel but anthracite. The 
quantity to b^ not less than twenty tons-«-^ Gold Medal 

Use of Anthracite Coal Ashes. 

17. For the best treatise on the useful properties of anthracite 
coal ashes, and the most economical application of them to the 
arts or to agriculture — A Silver MedaL 

Coal Ghrate. 

18. For the best constructed i^rate for burning anthracite, 
which shall possess the smallest horizontal depth and the largest 
surface — A Silver Medal. 

Air Tubes from Coal Orate. 

19. For an improved method of introducing heated air into 
apartments by means of an air tube from a common anthracite 
coal grate — A Silver Medal. 

It is essential that it shall not be liable to ai^ denmgement which may intro- 
duce coal gas into the apartment 

Olass Ware. 

20. To the maker of the greatest quantity of glassware, not 
less than 500 lbs. The fuel used in the manufacture to be not 
less than three quarters anthracite coal — A Gold Medal. 

Glass Cutting. 

21. For the best specimen of cutting of flint glassware; a va- 
riety of articles must be exhibited ; and the excellence of their 
form, as well as the quality of the material, will be considered in 
awarding this premium — A Silver Medal. 

Crucibles. 
S3. To the maker of the best crucibles, suitable for brass foun- 
ders. The crucibles must be capable of resisting heat as well as 
the bestnow in use ; one dozen of them must be exhibited, to- 
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getfaer wkb a certificate «f Aek lurraw bean raada ind fully 
itMAmthBlJta^Sm&i^^^Sihet Medal. 

Hog Skim. 
$s. For the ba^t spacimen of hog skitiS) df^saexl m Petifisy Waai6 ; 
two dozen skins to be exhibited— .4 Silvtt MedaL 

Jffofness. 
IM. For the best set of gig or cbach harness, made In Penn- 
sylvania— %/i Silver Medal. 

tn awardinr this premium reference wift be ikiadc to the esctttence of the 
leither m wd ss to the Wott'kluuttAiiik 

OUwe$. 
d5. To the maker of the best buck-skin doveft, the leather to 
be dressed in the United States, and the gloves to be made in 
Pennsylvania ; not less than five dozen pairs to be exhibited—./? 
Silver Medal. 

£fydrant. 
SO. To the n^ker of d hydrant that shall be adjudged supe- 
rior in principle to any now in use — Ji Stlvef Meaol^ 

Vegetable Oil. 
at. To the person whd shall have made, in Pennsylvania, the 
greatest quantitv of oil, from any vegetable raised hi the state--^ 
A Silver Medal. 

The oilttioithe dfk quft% SbM^le to he titfed as a substitute for tlorence or 
olive oil ; the quantity to be obtained not less than twetity gallons. 

Madder m 
S8. To the person who dball cultivate the greatest quatitity of 
madder ; the produced of not less than a quarter of afi acre. — 
Samples must oe exhibited, with a certificate of the qoatidty pro- 
docad^jl Silver MedaL 

lAthografhy. 
39. For the best specimen of hthography, t6 be etectrted In 
the United States—^ Siher Medal 

The prenuum vnll be awarded to the artist who executes the (lra#ing upon' 
stsne, of the specimen exhibited. 

In^uMle Clay. 
30. To the person who shall discover, and make knoim to the 
Institute, previous to the 15th tA Au^t, 1827, an infttsil^le day, 
suited to the manufacture of fire bricks or crucibles — A Silver 
Medal 
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The bed of clay mutt be litiuted in Pennsylvania, New Jersey, or Delaware. 
It must be of sufficient extent to admit of its being used in the' arts, and a bar- 
rel must be deliTered to the curators of the institute on or before the 15th of 
August, in order that it may be tried. The object of tius premram is to obtain 
a clay analogous to that of Stourbridge, in England. 

Draunng. 
^U To the pupil, of the drawing school of the Inititute, who 
shall make ana exhibit, in October, 1827, the best specimen of 
drawing — •d Silver Medal. 

All the specimens intended for competitioti must be prepared in the ioilioi^ 
and under such regulations as may )>e enjoined by the professor of drawing. 

Doors. 
33. To the maker of the best pair of room doors, manufactured 
from American oak — •/* Silver MedaL 

The doors to be brought to the exhibition, or if in use, sabimtted f Isewhare 
in Philadelphia, to the inspection of the comnuttee of judges. 

Cabinet Ware. 

33. For the best piece of cabinet ware, made of oak, or elm, 
common to Pennsylvania — •A Silver Medal. 

In ascertaining the value of this article, the judges are to take into considera* 
tion the elegance, utility, and OTiginality of design, the goodness of the nvUe- 
rial, and excellence of the worlonanship. 

34. To the maker of the best cabbet secretary, and book case 
^ Silver MedaL 



35. To the maker of the besC pi^er table^-gl Silver MedaL 

In awarding premiums No. 33 and 34 tk« same rules will be obserred ss in. 
premium No. 33. 

36. For the best upright or horizontal piano — i^ Silver MedaL 

In awarding this jHremium, excellence of tone will be considered In oonaex* 
ion with the rules stated in premiums 33» 34 and 35. 

Improvinf^ Turnpike and other JSoads^ 

37. For the mpst effectual and cheapest method, verifiU bj 
actual experiment, of making an even, hard, and durable car- 
riage road — ^ Silver MedaL 

It is required, that an accurate account of the method used, and ereiy ea^ 
pense atten^ng it, together with satis&ctory certificates qf its being efTectual, 
be delivered to the Institute. 

Improving the Manvfacture of Tallow Candles. 

38. To the person who makes known to the Institute, a cheap, 

2 
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and easy process, whereby tallow candles can be so improved, as 
to give them a hardness to resist the summer heat of the United 
States, and render them better suited for an article of export to 
the West Indies and Sooth America, and, at the same time, not to 
impair their eood qualities by the process of hardening them — A 
Silver Meddl. 

Woollen Goods. 

39. To the manufacturer of the best piece of broadcloth made 
In the United States^ not less than forty yards to be exhibited 
-^A Silver JlieduL 

40. To the manufacturer of the best piece of cassimere made 
in the United StSitee ; not less than forty yards to beexhibit^*^ 
Ji Silver Medal. 

Begurd idQ be had to the quality of tho dye, as well as of the cloth» in pre- 
nuums No. 39 and 40. 

41. To the manufacturer of the best piece of sattinet made in 
the United States ; not less than 100 yards to be exhibited — A 
Silver Medal 

42. To the manufacturer of the best flannel made in Penn- 
sylv^ia, not less than forty yards to be exhibited — A Silver 
Medal. 

ABSunmce mttst be given, that 500 yards at the stipulated pricey will be 
Airnbhed if required. 

43. To the manufacturer <»f the best green b^ize made in the 
United States; not less than 100 yards to be exhibited — A Sil- 
ver Medal. 

In awarding premiums No. 42 and 43^ price and qualify will be compared. 

44w To the maker of the best woollen blankets, made in Penn- 
sylvania ; twb dozen pairs to be exhibited — A Silver MedaL 

The blankets to be from two to four points: regard will be had to the weight* 
and Qo premium awarded unless the quality be equal to that of the imported 
article. 

45, To the maker of the best ingrain carpeting — A Silver 
Medal 

Not less than 100 yards to be exhibited, with a certificate of its having been 
made in the United States. 
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• 46. To the maker in Pennsylvania of the t>est worsted stock- 
ings—^ Silver Medal. 

Not less than five dozen pairs to be exhibited, the price of which will be 
considered, in awarding the premium. 

Cotton Goods. 

47. To the manufacturer of the best specimen of furniture 
chintzes made in the United States; not less than 500 jards to 
be exhibited—.^ Silver Medal 

48. To the manufacturer of the best specimen of calicoes or 
prints, for ladies' dresses, made in the United States, not less 500 
yards to be exhibited— jJ Silver Medal. 

49. To the manufacturer of the best specimen of shirtings, not 
under No. 50, made in the United States; not less than 600 yards 
to be exhibited — A Silver Medal. 

50. To the manufacturer of the best specimen of heavy cotton 
cloth suitable for labourers' wear, made in the United States, not 
less than 500 yards to be exhibited — A Silver Medal. 

The price will be considered in awarding this premitim, and the quantity €^ 
hibited must be furnished at the stated price if required. 

51. To the manufacturer of the best specimen of dimities, made 
in the United States, not less than 100 yards to be exhibited — A 
Silver MedaL 

52. To the manufacturer of the best specimen of jeans, made 
in the United States, not less than 100 yards to be exhibited — A 
Silver Medal. 

63. To the manufacturers of the best specimen of corduroys 
or velvets, made in the United Stales ; not less than 100 yards 
to be exhibited — A Silver Medal 

54. To the manufacturers in Pennsylvania of the best loom 
cotton stockings ; not less than five dozen pairs to be exhibited 
—A Silver Medal 

Surveyors' Instruments. 

55. To the maker in the United States of a theodolite on the 
most approved principles, equal to the best French or English, 
in point of character and workmanship — A Silver Medal. 
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5G. To the maker in the United States of the most perfect set 
of surveyor's instruments, comprising a circumferenler, transit 
instrument, chain and target; to be equal in principles and work- 
manship to the best imported — A Silver MtdcU. 

Porcelain. 

57. For the best porcelain made in Pennsylvania, either plain 
white, or gilt — A Silver MedaL 

One dozen pieces must be exhibited. It mu^t bear a comparison with that 
usually imported, in form, textufe, surface and price. The latter must of cvurse 
be dtatcd, and an assurance given that aa order to the amount of 560 doUara will 
ht executed at the prices stated. 

Blistered Steel. 

58. To the manufacturer, in the United States,* of the best 
blistered steel, equal to the English — A Silver MedaL 

One hundred pounds must be exhibited, the price stated, and assurance given 
that two tons will, if required, be* delivered, equal in quidity to the specimen, 
«nd It the price stated. 

Wrought Iran. 

59. To the Iron master who shall exhibit the best specimen 
of bar iron, not less than one hundred pounds — A Silver MedaU 

The iron to be tested by competent workmen, and assurance given that ten 
tons of equal quality, will be delivered, if required, at the price st^jted. 

Files. 

60. To the manufacturer of the best files, from American steel. 

Three dozen to be exhibited, rough, bastard, and smooth cut. 

The files not to be less than ten inches in length — A Silver Medal. 

One gross of each Tcind to be furnished, if required, at the price stated, and 
equal in quality to those exhibited. 

Edge Tools. 
(y\. For the best edge tools, ordinarily used by carpenters or 
cabinet makers, such as firmers, plane irons, &e. one dozen to 
be exhibited — A Silver MedaL 

Fowling Piece. 
62. For the best fowling piece, made in Pennsylvania, and 
ecjual in workmanship to the best imported — A Siher MedaL 
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